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PREFACE. 



This work is intended to complete a well graded and 
progressive series of Arithmetics, and to furnish to ad- 
vanced students a more full and comprehensive text-book 
on the Science of Numbers than has before been published , 
a work that shall embrace those subjects necessary to give 
the pupil a thoroughly practical and scientific arithmetical 
education, either for the farm, the workshop, or a profes- 
sion, or for the more difficult operations of the counting- 
room and of mercantile and commercial life. 

There are two general methods of presenting the ele- 
ments of arithmetical science, the Synthetic and the Ana- 
lytw. Comparison enters into every operation, from the 
simplest combination of numbers to the most compUcated 
problems in the Higher Mathematics. Analysis first 
generalizes a subject and then develops the particulars of 
which it consists; Synthesis first presents particulars, 
from which, by easy and progressive steps, the pupil is led 
to a general and comprehensive view of the subject. 
Analysis separates truths and properties into their ele- 
ments or first principles; Synthesis constructs general 
principles from particular cases. Analysis appeals more 
to the reason, and cultivates the desire to search for first 
principles, and to understand the reason for every process 
' rather than to know the rule. Hence, the leading method in 
an elementary course of instruction should be the Synthetic, 
while in an advanced course it should be the Analytic. 

The following characteristics of a first class text-book 
wDl he obvious to all who examine tlaia "^ork; th,^ t'ij'pog[T<lr 
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j>hy and mechanical execution; the philosophical and 
scientific arrangement of the subjects; clear and concise 
definitions ; full and rigid analyses ; exa/it and compre- 
hensive rules; brief and accurate methods of operation: 
the wide range of subjects and the large number and prac- 
tical character of the examples — in a word, scientific ac- 
curacy combined with practical utility, throughout the 
entire work. 

Much labor and attention have been devoted to obtain- 
ing correct and adequate information pertaining to mer- 
cantile and commercial transactions, and the Government 
Standard units of measures, weights, and money. The 
counting*room, the bank, the insurance and broker's office, 
the navy and ship-yard, the manufactory, the wharves, the 
custom-house, and the mint, have all been visited, and the 
most reliable statistics and the latest statutes have been 
consulted, for the purpose of securing entire accuracy in 
those parts of this work which relate to these ;ubjects 
and departments. As the result of this thorough investi- 
gation, many statements found in most other arithmetics 
of a similar grade will not agree with the facts presented in 
this work, and simply because the statements in these 
other books have been copied from older works, while laws 
and customs have undergone great changes since the older 
works were written. 

New material and new methods will be found in the seve- 
ral subjects throughout the entire work. Considerable pro- 
minence has been given to Percentage and its numerous ap- 
"plications, especially to Stocks, Insurance, Interest, Aver- 
aging Accounts, Domestic and Foreign Exchange, and seve- 
ral other subjects necessary to qualify students to become 
\fpoA. accountants or commercial business men. And while 
this yfork may embrace many subjects not iiec^iBeiurj to the 
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course usually prescribed in Mercantile and Commercial 
Colleges, yet those subjects requisite to make good account- 
ants, and which have been taught orally in that class of 
institutions from want of a suitable text-book, are fully dis- 
cussed and practically applied in this work ; and it is there- 
fore believed to be better adapted to the wants of Mercan- 
tile Colleges than any similar work yet published. And 
while it is due, it is also proper here to state that J. 0. 
Porter, A, M., an experienced and successful teacher of 
Mathematics in this State, and formerly professor of Com- 
mercial Arithmetic, in Iron City Commercial College, Pitts- 
burgh, Penn., has rendered valuable aid in the preparation 
of the above-named subjects, and of other portions of the 
work. He is likewise the author of the Factor Table on 
pages 72 and 73, and of the new and valuable improvement 
in the method of Cube Eoot. 

Teachers entertain various views relative to having the 
answers to problems and examples inserted in a text-book. 
Some desire the answers placed immediately after the ex- 
amples ; others wish them placed together in the back part 
of the book ; and still others desire them omitted alto- 
gether. All these methods have their advantages and their 
disadvantages. 

If all the answers are given, there is danger that the 
pupil wiU become careless, and not depend enough upon the 
accuracy of his own computations. Hence he is liable to 
neglect the cultivation of those habits of patient investiga- 
tion and self-reliance which would result from his being 
obliged to test the truth and accuracy of his own processes 
by proof, — the only test he will have to depend upon in all 
fche computations in real business transactions in after life. 
Besides, the work of proving the correctness of a result is 

often of guite as much value to the pupil as the work of 
1* 
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performing the operation ; as the proof may render simple 
and clear some part or the whole of an operation that was 
i)efore complicated and obscure. 

The improvements in Percentage made necessary by the 
financial changes of the last few years are especially notice- 
able. The different kinds of United States' Securities, 
Bondsy and Treasuiy Notes are described, and their com* 
parative yalue in commercial transactions illustrated by 
practical examples. The difference between Gold and 
Currency, and the corresponding difference in prices, ex* 
hibited in trade, are taught and illustrated, and many 
other things that every commercial student and business 
man ou^cht to know and understand. 

August^ 1860. 
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Snch changes only have been made in the present edition as were 
neoessaiy to oonf onn to law and nsage, and to meet a demand from 
many of the best teachers of the country for a f uU and practical treatise 
on Mensuration. Hence Foreign Exchange has been so modified in the 
Tables and Examples as to conform to the Act of March 3, 1873, and to 
present usage. 

Thirty-six pages of useful and practical matter on Mensuration and 
Measurements, have been carefully prepared and substituted at the end 
of the book for the lengthy treatise of the Metric System heretofore 
presented, and which is scarcely ever used in this country. 

To avoid repetition, as well as to put in a more condensed form, the 
Principles and Applications of the Square and Cube roots that inter- 
vened between ** Evolution" and "Series" in former editions, have 
been embodied in these thirty-six i>ages, and also so much of the 
>[etric System as is of any practical value. 

It is hoped that these improvements will give new life to a book that 
has already proved its merits by the large and increasing circulation 
has obtained. 

ruuTi tBOk 
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DEFINITIONS. 

I, dnantity is any thing that can be increased, diminiBhcd, or 
measured ; as distance, space, weight, motion, time. 

3, A Unit is one, a single thing, or a definite quantity. 

3. A Number is a unit, or a collection of units. 

4. The Unit of a Number is one of the collection constituting 
the number. Thus, the unit of 34 is 1 ; of 34 days is 1 day. 

9, An Abstract Number is a number used without reference 
to any particular thing or quantity; as 3, 24, 756. 

6>. A Concrete Number is a number used with reference to 
Bome particular thing or quantity; as 21 hours, 4 cents, 230 miles. 

7i Unity is the unit of an abstract number. 

8. The Denomination is the name of the unit of a concrete 
namber. 

9. A Simple Number is either an abstract number, or a con- 
crete number of but one denomination; as 45, 52 pounds, 3G days. 

10. A Compound Number is a concrete number expressed in 
two or more denominations; as, 4 bushels 3 pecks, 8 rods 4 yards 
2 feet 3 inches. 

II. An Integral Number, or Integer, is a number which ex- 
presses whole things; as 5, 12 dollars, 17 men. 

13. A Fractional Number, or Fraction, is a number which 
expresses equal parts of a whole thing or quantity; as i, f of a 
pound, -^ of a bushel. 

IS. Like Numbers have the same kind of unit, or express the 
same kind of quantity. Thus, 74 and 16 are like numbers; so 
are 74 pounds, 16 pounds, and 12 pounds; also, 4 weeks 3 days, and 
16 minutes 20 seconds, both being used to express units of time. 

14* Unlike NnmbeiB have different kinds of umta, ox vt^ >^abi^ 
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to express different kinds of quantity. Thus, 36 miles^ and 15 
days ; 5 hours 36 minutes^ and 7 bushels 3 pecks. 

Itl. A Power is the product arising from multiplying a number 
by itself, or repeating it any number of times as a factor. 

10. A Root is a factor repeated to produce a power. 

iy« A Scale is the order of progression on which any system 
of notation is founded. Scales are uniform and varying. 

18. A Uniform Scale is one in which the order of progression 
is the same throughout the entire succession of units. 

10, A Varying Scale is one in which the order of progression 
is not the same throughout the entire succession of units. 

30. A Decimal Scale is one in which the order of progression 
is uniformly ten. 

31, Mathematics is the science of quantity. 

The two fundamental branches of Mathematics are Geometry 
and Arithmetic. Geometry considers quantity with reference to 
positions, form, and extension. Arithmetic considers quantity as 
• an assemblage of definite portions, and treats only of those condi- 
tions and attributes which may be investigated and expressed by 
numbers. Hence, 

SJ2. Arithmetic is the Science of numbers, and the Art of 
computation. 

KoTB. — When Arithmetic treats of operations on abstrnet numbers it is a sci- 
ence, and is then called Pure Arithmetic, When it treats of operations on con- 
crete numbers it is an art, and is then called Applied Arithmetic. Pure and 
Applied Arithmetic are also called Theoretical and Practical Arithmetic. 

S3. A Demonstration is a process of reasoning by which a 
truth or principle is established. 

884. An Operation is a process in which figures are employed 
to make a computation, or obtain some arithmetical result. 

9S. A Problem is a question requiring an operation. 

36. A Rule is a prescribed method of performing an operation. 

ft7. Analysis, in arithmetic, is the process of investigating 
principles, and solving problems, independently of set rules. 

28. The Five Fundamental Operations of Arithmetic are, 
Notation and Numeration, Addition, Subtraction, Multiplication, 
£od Division, 
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SIGNS. 

39* A Sign is a cfiaracter indicating the relation of nnmbersy 
or an operation to be performed. 

30. The Sign of Numeration is the comma ( , ). It indicates 
that the figures set off by it express units of the same general name^ 
and are to be read together, as thoibsandsj millions, hiUifmSf etc. 

31. The Decimal Sign is the period (.). It indicates that 
the number after it is a decimal. 

33. The Sign of Addition is the perpendicular cross, +*, called 
jUm. It indicates that the numbers connected by it are to be 
added ; as 3 + 5 + 7, read 3 plus 5 plus 7. 

33, The Sign of Subtraction is a short horizontal line, — , 
called minus. It indicates that the number afler it is to be sub- 
tracted from the number before it; as 12 — 7, read 12 minus 7. 

34. The Sign of Mnltiplication is the oblique cross, x . It 
indicates that the numbers connected by it are to be multiplied 
together ; as 5 x 3 x 9, read 5 multiplied by 3 multiplied by 9. 

3tl« The Sign of Division is a short horizontal line, with a 
point above and one below, -r-. It indicates that the number 
before it is to be divided by the number after it ; as 18 -f- 6, read 
18 divided by 6. 

Division is also expressed by writing the dividend ahove^ and 
the divisor helowy a short horizontal line. Thus, '5®, read 18 
divided by 6. 

36. The Sign of Equality is two short, parallel, horizontal 
lines, 3=. It indicates that the numbers, or sombinations of 
numbers, connected by it are equal; as 4+ 8a«sl5 — 3, read 4 
plus 8 is equal to 15 minus 3. Expressions connected by the 
sign of equality are called equations. 

87» The Sign of Aggregation is a parenthesis, ( ). It indi- 
cates that the numbers included within it are to be considered 
together, and subjected to the same operation. Thus, (8 + 4) x 5 
indicates that both 8 and 4, or their sum, is to be multiplied by 5. 

A vinc ulum or bar, , has the same signification. Thus, 

'7x 9-J-3 — 2i. 
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38». The Sign oi Ratio is two points^ : . Thus, 7 : 4 is read, 
•the ratio of 7 to 4. 

39. The Sign of Propprtion is four points, : : . Thus, 
3 : 6 : : 4 : 8, is read, 3isto6as4isto8. 

4:0. The Sign of Involution is a number written above, and a 
little to the right, of another number. It indicates the power to 
which the latter is to be raised. Thus, 12' indicates that 12 is 
to be taken 3 times as a factor; the expression is equivalent to 
12 X 12 X i2. The number expressing the sign of involution is 
called the Index or Exponent. 

41. The Sign of Evolution, v^, is a modification of the letter r. 
It indicates that some root of the number after it is to be extracted. 
Thus, v^25 indicates that the square root of 26 is to be extracted; 
•^64 indicates that the cube root of 64 is to be extracted. 

AXIOMS. 

43* An Axiom is a self-evident truth. The principal axioms 
required in arithmetical investigations are the following : 

1. If the same quantity or equal quantities be added to equal 
quantities, the sums will be equal. 

2. If the same quantity or equal quantities be subtracted from 
equal quantities, the remainders will be equal. 

3. If equal quantities be multiplied by the same number, the 
products will be equal. 

4. If equal quantities be divided by the same number, the quo- 
tients will be equal. 

5. If the same number be added to a quantity and subtracted 
from the sum, the remainder will be that quantity. 

6. If a quantity be multiplied by a number and the product 
divided by the same number, the quotient will be that quantity. 

7. Quantities which are respectively equal to any other quantity 
are equal to each other. 

8. Like powers or like roots of equal quantities are equal. 

9 The whole of any quantity is greater than any of its parts. 
10. The whole of any quantity is equal to the sum of all its 
parts. 
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NOTATION AND NUMEKATION. 

43. Hotation is a system of writing or expressing numbers by 
eharacters; and^ 

44. Numeration is a method of reading numbers expressed 
by cliaracters. 

45. Two systems of notation are in general use — the Roman 

and the Arabic. 

NoTB. — The Roman Notation is supposed to have been first used by th« 
Romans : hence its name. The Arabic Notation was first introduced into Europ*. 
by the Moors or Arabs, who conquered and held possession of Spain during the 
11th century. It received the attention of scientific men in Italy at the begin- 
ning of the 13th century^ and was soon afterward adopted in most European 
coQDtries. Formerly it was supposed to be an invention of the Arabs; but 
investigations have shown that the Arabs adopted it from the Hindoos, among 
whom it has been in use more than 2000 years. From this undoubted origin it 
is sometimes called the Indian Notation, 

THE ROMAN NOTATION. 

46. Employs seven capital letters to express numbers. Thus, 
Letters, IV XL C D M 

Values, one, five, ten, fifty, ^^^^ ^^^ ^^J- ^ 

4:7 • The Boman notation is founded upon five principles, as 
follows : 

1st. Repeating a letter repeats its value. Thus, II represents 
two, XX twenty, CCC three hundred. 

2d. If a letter of any value be placed after one of greater value, 
its value is to be united to that of the greater. Thus, XI repre- 
sents eleven, LX sixty, DC six hundred. 

3d. If a Jetter of any value be placed he/ope one of greater value, 
its value is to be taken from that of the greater. Thus, IX repre- 
sents nine, XL forty, CD four hundred. 

4th. If a letter of any value be placed between two letters, each 
of greater value, its value is to be taken from the united valiie of 
the other two. Thus, XIV represents fourteen, XXIX twenty- 
nine, XCIV ninety-four. 

5th. A bar or dash placed over a letter increases its value one 
thousand fold. Thus, V signifies five, and V five thousand ; L 
fifty^ and L Mty thous&nd. 
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TABLB 


or KOMAN MOTATION. 




I is One, 


XX is Twenty. 




II " Two, 


XXI " Twenty-ono. 




III " Three, 


XXX " Thirty, 




IV " Four. 


XL " Forty. 




V " Five. 


L " Fifty. 




VI " Six. 


LX " Sixty. 




VII " Seven. 


LXX " Seventy. 




VIII " Eight. 


LXXX " Eighty, 




IX " Nine, 


XC •* Ninety. 




X " Ten, 


C " One hundred. 




XI " Eleven. 


CO " Two hundred. 




XII " Twelve. 


D " Five hundred. 




XIII " Thirteen. 


DC " Six hundred. 




^IV " Fourteen. 


M " One thousand. 


[dred. 


XV " Fifteen. 


MC " One thousa-Tid i 


one hun- 


XVI " Sixteen. 


MM " Two thouRa.nd, 




XA'II " Seventeen. 


X " Ten thouRa.nd. 




XVIII " Eighteen. 


C " One hundred thousand. 


XIX " Nineteen. 


M *^ One million. 





iS'oTES. — 1. Though the letters used in the above table have been employed 
V the Roman numerals for many centuries, the marks or characters used origi'- 
lAally in this notation are as follows : 

Modern numerals, I V X L C D M 

Primitive characters, I V X L C N M 

2. The system of Roman Notation is not well adapted to the purposes of nu- 
merical calculation ; it is principally confined to the numbering of chapters and 
flections "of books, public documents, etc. 
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EXAMPLES FOR PRACTICE. 

Express the following numbers by the Roman notation: 

1. Fourteen. 6. Fifty-one. 

2. Nineteen. 7. Eighty -eight. 
8. Twenty-four. 8 Seventy-three. 
4. Thirty-nine, 9. Ninety-five. 

6. Forty-six. 10. One hundred one. 

11. Five hundred fifty-five. 

12. Seven hundred ninety-eight 

13. One thousand three. 

14. Twenty thousand eight hundred forty-five. 
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THE ARABip NOTATION 

48. Employs ten characters or figures to express bumbers. 
Thus, 
figures,. 123456789 



Names and/ »»'»8*»* *»»«» *^°» *''«^ *>'"» *^^ «*«» •«▼«>. ^k^^ "in^ 



49. The cipher; or first character, is called naughty because it 
no value of its own. It is otherwise termed nothing, and zero. 
The other nine characters are called significant figures, because 
each has a value of its own. They are also called digits, a word 
derived from the Latin term digitus^ which signifies finger. 

S0m The ten Arabic characters are the Alphabet of Arithmetic. 
Used independently, they can express only the nine numbers that 
correspond to the names of the nine digits. But when combined 
according to certain principles, they serve to express all numbers. 

91. The notation of all numbers by the ten figures is accom- 
plished by the formation of a series of units of different values, to 
which the digits may be successively applied. First ten simple 
units are considered together, and treated as a single superior 
unit; then, a collection of ten of these new units is taken as a still 
higher unit; and so on, indefinitely. A regular series of units, in 
ascending orders, is thus formed, as shown in the following 

TABLE OF UNITS 

Primary units are called units of the first order. 

Ten units of the first order make 1 unit " " second ** 
Ten " " " second " " 1 " " " third " 
Ten " " " third " " 1 " " " fourth " 
etc., etc. etc., etc. 

33, The various orders of units, when expressed by figures, 
are distinguished from each other by their location, or the place 
they occupy in a horizontal row of figures. Units of the first order 
are written at the nght hand ; units of the second order occupy 
ihe second place; units of the third order the third place; and so 
m, counting from right to left, as shown on ttift ?o\\QmTi^^'^:^\ 

^* B 
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ooooooooo 

OOOOOOOOO 

tS3. In this notation we observe — 

1st. That a figure written in the place of any order, expresses 
as many units of that order as is denoted by the name of the figure 
used. Thus, 436 expresses 4 units of the 3d order, 3 units of the 
2d order, and 6 units of the 1st order. 

2d. The cipher, having no value of its own, is used to fill the 
places of vacant orders, and thus preserve the relative positions of 
the significant figures. Thus, in 50, the cipher shows the absence 
of simple units, and at the same time gives to the figure 5 the 
local value of the second order of units. 

SA» Since the number expressed by any figure depends upon 
the place it occupies, it follows that figures have two values^ 
Simple and Local. 

SS. The Simple Value of a figure is its value when taken 
alone ; thus, 4, 7, 2. 

j|6. The Local Value of a figure is its value when used with 
another figure or figures in the same number. Thus, in 325, the 
local value of the 3 is 300, of the 2 is 20, and of the 5 is 5 units. 

-Note. — When a figure occupies units' place, its simple and local values are 
the same. 

S7» The leading principles upon which the Arabic notation 
is founded are embraced in the following 

GENERAL LAWS. 

I. All^numhers are expressed hy applying the ten figures to dif- 
ferent orders of units. 

II. The different orders of units increase from right to left, and 
decrease from left to right, in a tenfold ratio, 

III. Every removal of a figure one place to the left, increases its 
local value tenfold; and every removal of a figure one place to ths 
right, diminishes its local value tenfold. 
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tl8* In numerating J or expressing numbers verbally; the varioiis 
orders of units bave the following names r 



OBDBBS. 




VAMBS. 


1st order is 


called 


Units. 


2d order " 


(( 


Tens. 


3d order " 


t< 


Hundreds. 


4th order " 


(t 


Thousands. 


5th order " 


It 


Tens of thousands. 


6th order " 


« 


Hundreds of thousands. 


7th order " 


It 


Millions. 


8th order " 


tt 


Tens of millions. 


9th order " 


t( 


Hundreds of millions. 


etc., etc. 




etc., etc. 



;} 



99* This method of numerating^ or naming, groups the suc- 
cessive orders into periods of three figures each, there being three 
orders of thousands^ three orders of millions, and so on in all 
higher orders. These periods are commonly separated by conmias, 
as in the following table, which gives the names of the orders 
ftnd periods to the twenty-seventh place. 

OQ g 

2 2 9 o « 

• I I 5^ 3 S S S 1 

■ § § I i I I I I i 

BOD ^ J3* ^ ^ a 'Zi 

«mCm CmCm CmCmCmCmCm 

OOOOOOOOO 

JS S iS S tS JS * * 

9 8,765,432,109,876,656,789,012,346 

ninth eighth seyenth sixth fifth fourth third Feoond fimt 
period, period, period, period, period, period, period, period, period. 

KoTK. — Thi»i0 the French method of numeratiDg, and is the one in genera) 
use in this conntry. The English numerate by periods of six figures each. 

60« The names of the periods are derived from the Latin 
nomerals. The twenty-two given on the following page extend 
the numetation table to the sixty-sixth place or oidei) m^^sus^^ 
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PBEI0D8. 


HAMVB. 


PBEIODS. 


HAlfifl. 


1st 


Units. 


1201 


Decillions. 


2d 


Thousands. 


13th 


Undecillions. 


3d 


Millions. 


14th 


Duodecillions 


4th 


Billions. 


15th 


Tredecillions. 


5th 


Trillions. 


16th 


Quatuordecillions. 


6th 


Qaadrillions. 


17th 


Quindecillions. 


7th 


Quintillions. 


18th 


Sexdeoillions. 


8th 


Sextillions. 


19th 


Septendecillions. ' 


9th 


Septillions. 


20th 


Octodecillions. 


10th 


Octillions. 


21st 


Novendecillions. 


llth 


Nonillions. 


22d 


Vigintillions. 



Ol. From this analysis of the principles of Notation and Nome* 
fadoD; we derive the following rules : 

RULE FOB NOTATION. 

I. Beginning at the left handy write the figures helcmging to the 
ikighest period, 

II. Write the hundredsy tens, and units of each successive period 
in their orders placing a cipher wherever an order of units is 
omitted, 

RULE FOR NUMERATION. 

I. Separate the number into periods of three figures eachy com- 
mencing at the right hand. 

II. Beginning at the left handy read each period separately and 
give the name to each periody e.occ€pt the lasty or period of units. 

Note. — Omit and in reading the orders of units and periods of a number. 



EXAMPLES FOR PRACTICE. 

Write and read the following numbers : — 
1 One unit of the 3d order, two of the 2d, five of the 1st 

Ans. 125 ] read, one hundred twenty-five, 

2. Two units of the 5th order, four of the 4th, five of the 2d, 
six of the 1st. Ans. 24056 ; read, twerUy-four thousand fifty-six, 

3. Seven uolts of the 4th order^ five of the 3d, three of the 2d| 
eight of the laL 
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4. Nine tinits of the 4tli order, two of the 3d, four of the Ist 

5. Fiye units of the 4th order, eight of the 2d. 

I* 6. Five units of the 5th order, one of the 3d, eight of the 1st. 

7. Three units of the 5th order, six of the 4th, four of the 3d, 
seven of the 1st. 

8. Two units of the 6th order, four of the 5th, nine of the 4th, 
three of the 3d, five of the 1st. 

J 9. Three units of the 8th order, five of the 7th, foui of the 6th, 
three of the 5th, eight of the 4th, five of the 3d, eight of the 2d, 
seven of the 1st. 

10. Three units of the 9th order, eight of the 7th, four of the 
6th, six of the 5th, nine of the 1st. 

11. Five units of the 12th order, three of the 11th, six of the 
10th. 

12. Four units of the 12th order, five of the 10th, eight of the 
5th, nine of the 4th, four of the 3d. 

IS. Three units of the 15th order, six of the 14th, five of the 
13th, three of the 9th, six of the 8th, five of the 7th, three of the 
3d, six of the 2d, five of the 1st. 

14. Five units of the 18th order, three of the 17th, six of the 
16th, four of the 15th, seven of the 14th, eight of the 13th, four 
of the 12th, five of the 11th, six of the 10th, seven of the 9th, 
eight of the 8th, nine of the 7th, five oi the 6th, six of the 5th, 
three of the 4th, two of the 3d, four of the 2d, eight of the 1st. 

15. Two units of the 20th order, seven of the 19th, four of the 
18th, eight of the 13th, five of the 6th, five of the 5th, five of the 
4th, nine of the 1st. 

Write the following numhers in figures : 

16. Forty-eight 

17. One hundred sixty-four. 

18. Forty-eight thousand seven hundred eighty-nine. 

19. Five hundred thirty-six million three hundred forty-seven 
thousand nine hundred seventy-two. 

20. Ninety-nine hillion thirty-seven thousand four. 

21. Eight hundred sixtj-four billion five hundred thirty-eight 
million two hundred seventeen thousand nine liundTed &i\>^-Vk^^ 
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22. One hundred seventeen quadrillion two hundred thirty-five 
trillion one hundred four billion seven hundred fifty million sixty- 
six thousand ten. 

23. Ninety-nine quintillion seven hundred forty-one trillion 
fifty-four billion one hundred eleven million one hundred one. 

24. One hundred octillion one hundred septillion one hundred 
quintillion one hundred quadrillion one hundred trillion one hundred 
billion one hundred million one hundred thousand one hundred. 

25. Four decillion seventy-five nonillion three octillion fifty- 
two septillion one sextillion four hundred seventeen quintillion 
ten quadrillion twelve trillion fourteen billion three hundred sixty 
million twenty-two thousand five hundred nineteen. 

Write the following numbers in figures^ and read them : 

26. Twenty-five units in the 2d period, four hundred ninety-six 
in the 1st. Ans. 25,496. 

27. Three hundred sixty-four units in the 3d period, seven 
hundred fifteen in the 2d, eight hundred thirty-two in the 1st. 

28. Four hundred thirty-six units in the 4th period, twelve in 
the 3d, one hundred in the 2d, three hundred one in the 1st. 

29. Eighty-one units in the 5th period, two hundred nineteen 
in the 4th, fifty-six in the 2d. 

30. Nine hundred forty-five units in the 7th period, eighteen in 
the 5th, one hundred three in the 3d. 

31. One unit in the 10th period, five hundred thirty-six in the 
9th, two hundred forty-seven in the 8th, nine hundred twenty-four 
in the 7th. 

Point off and read the following numbers : 



32. 


564. 


37. 


2005. 


33. 


24835. ' 


38. 


100103. 


34. 


2474783. 


39. 


53000008. 


35. 


247843112. 


40. 


1001005003. 


36. 


23^7^4^789. 


41. 


750000040003. 




42. 247364582327896438542721. 






43. 379403270506038009503070. 




44. 


20p05jr00p32004^78000^: 


B0§12f00p00p67^04705p30p4a 
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ADDITION. 

A9» Addition is the process of unitiDg tevercU nambers of the 
same kind into one equivalent number. 

63* The Sum or Amonnt is the result obtained by the process 
if addition. 

64* When the given numbers contain several orders of units, 
the method of addition is based upon the following principles : 

I. If the like orders of units be added separately, the sum of 
all the results must be equal to the entire sum of the given num- 
bers. (Ax. 10). 

II. K the sum of the units of any order contain units of a 
higher order, these higher units must be combined with units of 
like order. . Hence, 

ni. The work must commence with the lowest unit, in ordei 
to combine the partial sums in a single expression, at one ope- 
ration. 

1. Find the sum of 397, 476, and 878. 

OPERATION Analysis. We arrange the numbers so that 

397 units of like order shall stand in the same column. 

476 We then add the first, or right hand column, and 

873 find the sum to be 16 units, or 1 ten and 6 units ; 

1746 writing the 6 units under the column of units, we 

add the 1 ten to the column of tens, and find the 

sum to be 24 tens, or 2 hundreds and 4 tens ; writing the 4 tens under 

the column of tens, we add the 2 hundreds to the column of hundreds, 

and find the sum to be 17 hundreds, or 1 thousand and 7 hundreds ; 

writing the 7 hundreds under the column of hundreds, and the 1 in 

thousands' place, we have the entire sum, 1746. 

OtS. From these principles we deduce the following 

Rule. I. Write the numbers to he added so that aU the units 
of the same (yrder shaU stand in the same column; that is, units 
under units, tens under tens, etc, 

n. Commencing at units, a>dd each colum,n separately, and toriU 
the sum trndemeath, ty^ be less than ten* 
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III. If the 9wm of any column he ten or inore than ten, write the 
unit figure only^ and add the ten or tens to the next column. 

IV. Write the entire sum of the last column. 

Notes. — 1. In adding, learn to pronounce the partial resalts without naming 
the fi<iure9 separately. Thus, in the operation given for illustrution, say 3, 9, 
16; 8, 15,24; 10, 14, 17. 

2. When the sum of any column is greater than 0, the process of adding tho 
tenjs to the next column is called carrying, 

88, Proof. There are two principal methods of proving 
Addition. 

Ist. By varying the combinations. 

Begin with the right hand or unit column, and add the figures 
in each column in an opposite direction from that in which they 
were first added ; if the two results agree, the work is supposed 
to be right. 

2d. By excess of 9's. 

87. This method depends upon the following properties of the 
number 9 : * 

I. If a number be divided by 9, the remainder will be the same 
as when the sum of its digits is divided by 9. Therefore, 

II. If several numbers be added, the excess of 9*s in the sum 
must be equal to the excess of 9's in the sum of all the digits in 
the numbers. 

1. Add 34852, 24784, and 72456, and prove the work by the 
excess of 9*s. 

OPERATION. 

34852 
24784 
72456 . . . 8j excess of 9's in all the digits of the numbers. 

132092 ... 8, " « " " sum ♦< " 

Analysis. Commencing with the first number, at the left hand, we 
say 3 and 4 are 7, and 8 are 15 ; dropping 9, the excess is 6, which 
added to 5, the next digit, makes 11; dropping 9, the excess is 2; 
then 2 and 2 are 4, and 2 (the left hand digit of the second number) 

* For a demoi}0tration of theBe ^opvrCkeB, b^ Ybft« 
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are 6, and 4 are 10 ; dropping 9, the excess is I. Proceeding in like 
maimer through all the digits, the final excess is 8 ; and as 8 is also 
the excess of 9's in the sum, the work of addition is correct. It is 
eWdent that the same result will be obtained by adding the digits in 
columns as in raws. Hence, to prove Addition by excess of Q's : — 

Commencing at any figure^ add the digits of the given numbers 
in any order, dropping 9 as often as the amount exceeds 9. If 
the final excess be equal to the excess of 9's in the sum, the work 
is right 

NoTB. — This method of proving addition by the ezcesa of 9*8, fails in the foU 
lewing cases : Ist, when the figures of the answer are misplaced ; 2d, when the 
vtlue of one figure is as mach too great as that of another is too small. 

EXAMPLES FOR PRACTICE 

(1.) (2.) (3.) (4.). 

8636 1234667 67 24603 

2194 723466 123 298765 

7421 34666 4667 47321 

6063 46666 89093 68663 

2196 833 664321 5376 

1246 90 1234567 340 



26764 2038677 

5. 123+466+785+12+346+901+667=how many? 

6. 12346H:.67890+8763+347+1037+198760=how many? 

7. 172+4b06+3761+20472+367012+19762=how many? 

8. What is ^he sum of thirty-seven thousand six, four hundred 
twenty-nine thousand nine, and two millions thirty-six ? 

Ans. 2,466,061. 

9. Add eight hundred fifty-six thousand nine hundred thirty- 
three, one million nine hundred seventy-six thousand eight hun- 
dred fifty-nine, two hundred three millions eight hundred ninety- 
five thousand seven hundred fifty-two. Ans. 206,729,644. 

10. What is the sum of one hundred sixty-seven thousand, 
three hundred sixty-seven thoasand, nine hundred six thousand., 
two hundred forty-seven thousand, seventeen thousand, one hun- 
dred six thousand three hundred, forty thousand forty-nine, ten 
thousmid four hundred one ? Ans, 1,860,760. 

12. Wb&t number of square miles in Ne^ "En^ttii^L, ^ct% 
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being in Midne 31766, in New Hampshire 9280, in Vermont 
10212, in Massaohusette 7800, in Khode Island 1306, and in 
Connecticut 4674? Am, 65,038. 

12. The estimated population of the above States, in 1 855, waa 
as follows; Maine 653000, New Hampshire 338000, Vermont 
327000, Massachusetts 1133123, Rhode Island 166500, and Con^ 
necticut 384000. What was the entire population ? 

13 At the commencement of the year 1858 there were in ope- 

. ration in the New England States, 3751 miles of railroad; in 

Ne^ York, 2590 miles ; in Pennsylvania, 2546 ; in Ohio, 2946 ; 

in Virginia, 123^ ; in Illinois, 2678 ; and in Georgia, 1233. What 

was the aggregate number of miles in operation in all these States ? 

14. The Grand Trunk Railway is 962 miles long, and cost 
♦60000000 ; the Great Western Railway is 229 miles long, and 
cost $14000000; the Ontario, Simcoe and Huron, is 95 miles 
long, and cost $3300000 ; the Toronto and Hamilton is 38 miles 
long, and cost $2000000. What is the aggregate length, and 
what the cost, of these four roads ? 

Ans. Length, 1,324 miles ; cost, $79,300,000. 

15. A man bequeathed his estate as follows ; to each of his 
two sons, $12450; to each of his three daughters, $6500; to 
his wife, $650 more than to both the sons, and the remainder, 
which was $1000 more than he had left to all his family, he gave 
to benevplent institutions. What was the whole amount of his 
property? Ans, $140,900. 

16. How many miles from the southern extremity of Lake 
Michigan to the Gulf of St. Lawrence, passing through Lake 
Michigan, 330 miles ; Lake Huron, 260 miles ; River St. Clair, 24 
miles; Lake St. Clair, 20 miles; Detroit River, 23 miles; Lake 
Erie, 260 miles; Niagara River, 34 miles; Lake Ontario, 180 
miles ; and the River St. Lawrence, 750 miles ? 

17. The United States exported molasses, in the year 1856, tc 
the value of $154630; in 1857, $108003; in 1858, $115893; 
and tobacco, during the same years respectively, to the value of 
$1829207, $1458553, and $2410224. What was the entire value 

fff the molasses and tobacco exported in thc^ thx^e ^ea^Ts ? 
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18. The population of Boston, in 1855, was 162629; Provi- 
dence, 50000; New York, 629810; Philadelphia, 408815; Brook- 
lyn, 127618 ; Cleveland, 43740 ; and New Haven, 25000. What 
was the entire population of these cities? Ans. 1,447,612. 

19. Iron was discovered in Greece by the burning of Mount 
Ida, B. C. 1406 ; and the electro-magnetic telegraph was invented 
by Morse, A. D. 1832. What period of time elapsed between th« 
two events ? Ans. 3,238 years. 

20. The number of pieces of silver coin made at the United 
States Mint at Philadelphia, in the year 1858, were as follows : 
4628000 half dollars, 10600000 quarter dollarsf C90000 dimes, 
4000000 half dimes, and 1266000 three-cent pieces. What was 
the total number of pieces coined ? 

21. The cigars imported by the United States, in the year 1856, 
were valued at $3741460 ; in 1857, at 84221096 ; and in 1858, at 
14123208. What was the total value of the importations for the 
three years? Ans. ?12,085,764. 

22. In the appropriations made by Congress for the year ending 
June 30, 1860, were the following; for salary and mileage of 
members of Congress, $1557861 ; to of&cers and clerks of both 
Houses, $157639 ; for paper and printing of both Houses, $170000 ; 
to the President of the United States, $31450 ; and to the Vice 
President, $8000. What is the total of these items ? 



ADDING TWO OR MORE COLUMNS AT ONE OPERATION. 

68. 1. What is the sum of 4632, 2553, 4735, and 2863 ? 

OPEBATiON. Analysis. Beginning with the units and tens of 

4632 the number last written, we add first the tens above, 

2553 then the units, thus ; 63 and 30 are 93, and 5 are 98, 

4735 and 50 are 148, and 3 are 151, and 30 are l8I, and 

2863 2 are 183. Of this sum, we write the 83 under the 

14783 columns added, and carry the 1 to the next columns, 

thus ; 28 and 1 are 29, and 40 arc 69, and 7 are 7G, 

and 20 are 96, and 5 are 101, and 40 are 141, and 6 aro 147, which 

w0 write in its place, and we hare the whole amcmut, \^%'^- 
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EXAMPLES FOR PRACTICE. 



(1) 


(2.) 


(3.) 


(4.) 


8450 


75634 


123456 


7349042 


5425 


86213 


47021 


2821986 


8595 


92045 


82176 


1621873 


6731 


73461 


570914 


236719 


7963 


34719 


379623 


401963 


5143 


26054 


7542 


67254 


4561 


19732 


25320 


45067 


6783 


84160 


57644 


910732 


4746 


97013 


908176 


6328419 


2373 


34567 


73409 


1437651 


3021 


43651 


3147 


9716420 


7273 


52170 


67039 


3191232 



71064 



719419 



2345467 



34128358 



5. What is the total number of churches, the Dumber of persons 
iccommodatcd, and the value of church property in the United 
States, as shown by the following statistics ? 

No. of No. of persons Talaeof 

churches. accommodated. dinrch proper^ 

Methodist 12484 4220293 «14636671 

Baptist 8798 3134438 10931382 

Presbyterian 4591 2045516 14469889 

Congregational 1675 795677 7973962 

Episcopal 1430 631613 11261970 

Roman Catholic 1269 705983 8973838 

Lutheran 1205 5321-00 2867886 

Christians 812 296050 845810 

Friends 715 283023 1709867 

Union 619 213552 690065 

Universalist 494 205462 1767015 

Free Church 361 108605 252255 

Moravian 331 112185 443347 

German Reformed 327 156932 965880 

Dutch Reformed 324 181986 4096730 

Unitarian 244 137867 3268122 

Mennonite 110 29900 94245 

Tunkers 52 35075 46025 

Jewish 31 16575 371600 

Sfredenborgian 15 bOl^ \Q^VQQ 
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6, Give the amounts of the productions of i/hc United States and 
Territories for the year 1850, as expressed in the following columns : 

Pounds of Pounds of Pounds of Bushels of 

Butter. Cheese. Wool. WhMt 

Alabama 4,008,811 31,412 657,118 294,044 

Arkansas 1,854,239 30,088 182,595 199,639 

California 705 150 5,520 17,228 

Columb.,Dist 14,872 1,500 525 17,370 

Connecticut... 6,498,119 5,363,277 497,454 41,762 

Delaware 1,055,308 3,187 57,768 482,511 

Florida 371,498 18,015 23,247 1,027 

Georgia 4,640,559 ' 46,976 990,019 1,088,534 

Illinois 12,526,543 1,278,225 2,150,113 9,414,575 

Indiana 12,881,535 624,564 2,610,287 6,214,458 

Iowa. 2,171,188 209,840 373,898 1,530,581 

Kentucky.... 9,947,523 213,954 2,297,433 2,142,822 

Louisiana 683,069 1,957 109,897 417 

Maine 9,243,811 2,434,454 1,364,034 296,259 

Maryland 3,086,160 3,975 477,438 4,494,680 

Massachusetts 8,071,370 7,088,142 585,138 31,211 

Michigan 7,065,878 1,011,492 2,043,283 4,925,889 

Mississippi... 4,346,234 21,191 559,619 137,990 

Missouri 7,834,359 203,572 1,627,164 2,981,652 

N.Hampshire 6,977,056 3,196,563 1,108,476 185,658 

New Jersey... 9,487,210 365,756 375,396 1,601,190 

New York.... 79,766,094 49,741,413 10,071,301 13,121,498 

N.Carolina... 4,146,290 95,921 970,738 2,130,102 

Ohio 34,449,379 20,819,542 10,196,371 14,487,351 

Pennsylvania 39,878,418 2,505,034 4,481,570 15,367,691 

Rhode Island 995,670 316,508 129,692 49 

S.Carolina... 2,981,850 4,970 487,233 1,066,277 

Tennessee.... 8,139,585 177,681 1,364,378 1,619,386 

Texas 2,344,900 95,299 131,917 41,729 

Vermont 12,137,980 8,720,834 3,400,717 535,955 

Virginia 11,089,359 436,292 2,860,765 11,212,616 

Wisconsin.... 3,633,750 400,283 253,963 4,286,131 

Territories... 295,984 73,826 71,894 517,562 



«* 
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SFBTRACTION. 

69. Subtraction is the process of determining the difEcrcnec 
between two numbers of the same unit value. 

TO. The Minuend is the number to be subtracted from. 
71* The Subtrahend is the number to be subtracted. 

73. The Difference or Bemainder is the result obtained by 
the process of subtraction. 

73. When the given numbers contain more than one figure 
each, the method of subtraction depends upon the following prin- 
ciples : 

I. If the units of each order in the subtrahend be taken sepa- 
rately from the units of like order in the minuend, the sura of tho 
differences must be equal to the entire difference of the given 
nambers. (Ax. 10.) 

II. If both minuend and subtrahend be equally increased^ the 
remainder will not be changed. 

1. From 928 take 275. 

OPERATION. Analysis. We first subtract 5 units from 

Minuend, 928 8 units, and obtain 3 units for a partial re- 

Subtrahend; 275 mainder. As we cannot take 7 tens from 2 

Remainder, 653 *®^^' ^® ^^^ ^^ *®^^ ^ ^^^ ^ *^'^«» making 

12 tens; then 7 tens from 12 tens leave 5 
tens, the second partial remainder. Now, since we added 10 tens, 

_ &r 1 hundred, to the minuend, we will add 1 hundred to the subtra- 
liend, and the true remainder will not be changed (II) ; thus, 1 
hundred addsd to 2 hundreds makes 3 hundreds, and this sum sub- 

. ^tracted from 9 hundreds leaves 6 hundreds ; and we have for the total 

' Temaindor, 553. 

NoTR.— -The process of adding 10 to the minuend is sometimes called bor- 
rowing 10, and that of adding 1 to the next figure of the subtrahend, carryimj 1. 

74. From these principles and illustrations we deduce tho 
■ following 

BxrtiB. L Write the less number under the greater, placing units 
^^ same order tmder each other 
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n. Begin at the tight hand, and take each figure of the subtree 
head from the figure above it, and write the result underneath. 

in. If any figure in the si£btrahend be greater than the correS' 
ponding figure above it, add 10 to that upper figure before sub" 
tracting, and Uten add \ to the next left hand figure of the subtra- 
hend, 

75. Proof. It is evident that the subtrahend and remainder 
most together contain as many nnits as the minuend ; hence, to 
prove subtraction, we have three methods : 

Ist. Add the remainder to the subtrahend; the sum will be 
equal to the minuend. Or, 

2d. Subtract the remainder from the minuend ; the difference 
will be equal to the subtrahend. Or, 

3d. Find the excess of 9's in the remainder and subtrahend 
together, and it will be equal to the excess of 9's in the minuend. 

EXAMPLES FOB PBACTIOE. 

(1.) (2.) (3.) (4.) 

From 47965 103767 67610218 89764321 
Take 26714 98731 8306429 83720595 

Rem. 21251 V 5036 49303789 6043726 

5. From 180037561 take 5703746. 

6. From 2460371219 take 98720342. 

7. 89037426175 — 2435036749 = how manyf 

8. 10000033421 — 999044110 = how many ? 

9. A certain city contains 146758 inhabitants, which is 3976 
more than it contained last year; how many did it contain last 
year? Ans. 142,782. 

10. The first newspaper published in America was issued at 
Boston in 1704; how long was that before the death of Benjamin 
Franklin, which occurred in 1790 ? 

11. A merchant sold a quantity of goods for $42017, which 
was $1675 more than they cost him; how much aid they cost 
bim? ^ Ans, $40,342. 

J2. In 1858 the exports of the United States ttECLOUxv^ftdL \a 
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$324644421, and the imports to $282613150; how much did the 
exports exceed the imports? Ans, $42,031,271. 

13. In 1858 the gold coinage of the United States amounted to 
$52889800, and the silver to $8233287; how much did the gold 
exceed the silver coinage ? 

14. The South in 1850 produced 978311690 pounds of cotton, 
' valued at $101834616, and 237133000 pounds of sugar valued at 

$16599310; how much did the cotton exceed the sugar in quan- 
tity and in value? Arts. 741,178,690 pounds; $85,235,306. 

15. The area of the Chinese Empire is 5110000 square miles, 
and that of the United States 2988892 square miles ; the esti- 
mated population of the former is 340000000, and that of the 
latter in 1850 was 23363714. What is the difference in area and 
in population? 

16. The population of London in 1850 was 2362000, and that 
of New York city 515547; how many more inhabitants had London 

^ihan New York? * Ans, 1,846,453. 

17. The total length of railroads in operation in the United 
States, January 1, 1859, was 27857 miles, and the total length of 
the canals 5131 miles ; how many miles more of railroad than of 
canal? Ans. 22,726. 

18. The entire deposit of domestic gold at the United States 
Mint and its branches, to Jime, 1859, was $470341478, of which 
$451310840 was from California; how much was received from 
other sources ? Am. $19,030,638. 

19. During the year ending September 30, 1858, the number 
of letters exchanged between the United States and Great Britain 
were 1765015 received, and 1603609 sent; between the United 
States and France, 624795 received, and 639906 sent. How many 
letters did the exchange with Great Britain exceed those with 
France? Ans. 2,103,923. 

20. The Southern States in 1850 had a population of 6696001. 
the Middle States 6624988, and the Eastern States 2728116; 
how many more inhabitants had the Middle and Eastern States 

Han the Southern States ? 

21. Having $20000, 1 wish to know how much more 1 must 
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OPERATION. 



iccamulate to be able to purchase a piece of property worth $234 70, 
aod have $5400 left? Ans. «8,870. 

22. A has $3540 more than B, and $1200 less than 0, who has 
S20600 ; D has as much as A and B together. How much has 1) t 

Am, $35,200. 

TWO OR MORE SUBTRADENDS. 

70* Two or more numbers may be taken from another at a 
tJDgle operation, as shown by the following example : 

I. A man having 1278 barrels of flour, sold 236 barrels to A, 
to B, and 387 to C ; how many had he left ? 

Analysis. Since the remainder sought, 
added to the subtrahends, must be equal to 
the minuend, we add the columns of tho 
subtrahends, and supply such figures in tho 
remainder as, combined with tliese sums, 
will produce the minuend. Thus, 7 and 2 
are 9, and 6 are 15, and 3 (supplied in tho 
remainder sought) are 18 ; then, carrying 
the tens' figure of the 18, 1 and 8 are 9, and 6 are 15, and 3 are 18, 
and 9 (supplied in the remainder) are 27 ; lastly, 2 to carry to 3 are 
5, and 3 are 8, and 2 are 10, and 2 (supplied in the remainder) are 
12; and the whole remainder is 293. Hence, the following 

Rule. T. Having written the several subtrahends under th^. min- 
uendj add the first column of the subtrahends, and suppli/ such a 
figure in the remainder sought, as, added to this partial sum, will 
give an am/yunt having for its unit figure the figure above in the 
minuend, ' 

II. Garry the tens^ fig'U^re of this amount to the next column ^f 
the subtrahends, and proceed as before till the entire remainder is 
obtained. 



Minaend, 



Sabtnhendfl, 



Bemainder, 



1278 

236 
362 

387 

293 



EXAMPLES FOR PRACTICE. 



From 

Take 
Hem. 



[ 



(1.) 

47962 

21435 
15672 
'_456 

10399 



(2.) 
127368 

56304 

4782 
9156 

57126 



(3.) 
903486 

430164 

132875 

67321 

273126 



(4.) 
2503734 

89763 

94207 

237564 
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5. From 4568' take 1320 + 275 + 320. 

6. Subtract 1200 + 750 + 96 from 4756 + 675 + 140 + 84. 

7. A man bought four city lots, for which he paid $15760. Foi 
the first he paid ?2175, for the second $3794, and for the third- 
$4587 ; how much did he pay for the fourth ? Ans. $5,204. 

8. John Wise owns property to the amount of $75860, of which 
he has $45640 invested in real estate, $25175 in personal property, 
and the remainder he has in bank ; how much has he in bank ? 

9. Lake Kuion contains 20000 square miles; by how much 
does it exceed the area of Lake Erie and Lake Ontario, the former 
containing 11000 square miles, and the latter 7000 ? 

Ans, 2000 square miles. 

10. In the year 1852, there arrived in the United States 398470 
immigrants, of whom 157548 were bom in Ireland, and 143429 
were born in Germany j how many were born in other countries ? 

Ans. 97,493. 

11. The entire amount of coinage in the United States for the 
year ending June, 1858, was $61357088, of which $52889800 was 
of gold, $234000 of copper, and the remainder of silver; how much 

* was of silver ? 

12 A speculator gained $5760, and afterward lost $2746; at 
another time he gained $3575, and then lost $4632. How much 
did his gains exceed his losses ? Ans. $1,957. 

13. The Eastern States have an area of 65038 square miles, 
the Middle States 114624 square miles, and the Southern States 
643166 square miles; how many morp square miles have the 
Southern than the Middle and Eastern States ? 

14. The entire revenue of the United States Post Office Depart- 
ment for the year ending Sept. 30, 1858, was $8186793, of which 
sum $5700314 was received for stamps and stamped letters, and 
$904299 for letter-postage in money; how much was received from 
all other sources ? Ans. $1,582,180. 

15. The total expenditures ot the Department for the same year 
. were $12722470, of which sum $7821556 was paid for the trans- 
portation of inland mails, $424497 for the transportation of foreign 

ir/a/'/if and $2855016 as compensation to poBtmaatex^*, \\Qi\^ m\i<ih 
^^ expeDiled for nil other purposes ? %1,\2»\A^\. 
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MULTIPLICATION. 

77* Multiplication is the process of taking one of two gives 
nambers as many times as there are units in the other. 

78. The Mnlliplicand is the number to be taken. 

79. The Multiplier is the number which shows how many 
times the multiplicand is to be taken. 

80 The Froduct is the result obtained by the process of mul- 
tiplication. 
81. The Factors are the multiplicand and multiplier. 



Notes. — 1. Factors are producers, and the maUipIieaxid and maltipUer 
c&ile<f factors because they produce the product. 

2. Multiplication is a short method of performing addition when the nambera 
to be added are equaL 

88. The method of multiplying when either factor contains 
more than one figure, depends upon the following principles : 

It is evident that 5 units taken 8 times is the same as 3 units 
taken 5 times ; and the same is true of any two factors Hence, 

I. The product of any two factors is the same, whichever is used 
as the multiplier. If units be multiplied by units, the product 
will be units ; if tens be multiplied by units, or units by tens, the 
product will be tens; and so on. That is, 

II. If either factor be units of the first order, the product will 
be units of the same order as the other factor. 

III. If the units of each order in the multiplicand be taken sepa- 
rately as many times as there are units in the multiplier, the sum 
of the products must be equal to the entire product of the given 
numbers, (Ax. 10), 

1. Multiply 346 by 8. 

OPERATION, Analysis. In this example it is ro- 

Maitiplicand, 346 quired to take 346 eight times. If we take 

Multiplier, 8 the units of each order 8 times, wo shall 

Product 27fi8 *^^® *^® entire number 8 times, (III). 

Therefore, commencing at the right hand, 
▼e say; 8 times G units are 48 units, or 4 tens and 8 units ; writing 
the 8 units in the product in units' place, wo resKirv^ \k^A\ssv3fii \ft 
»dd to the next product; 8 times 4 tens are 32 tens, aa4 VXift \:V«w^ 
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reserved in the last product added, are 36 tens, or 3 hundreds and 6 
tens ; we write the C tens in the prcwiuct in tens' place, and reserve 
the 3 hundreds to add to the next product ; 8 times 3 hundreds are 
24 hundreds, and the 3 hundreds reserved in the last product added, 
are 27 hundreds, which being written in the product, each figure in 
the place of its order, gives, for the entire product, 2768. 

2. Multiply 758 by 346. 

OPERATION. Analysis. In this example the multiplicand is 

758 . to be taken 346 times, which may be done by 

346 taking the multiplicand separately as many times 

TTTq as there are units expressed by each figure of the 

3032 multiplier. 758 multiplied by 6 units is 4548 

2274 unitSy (II) ; 758 multiplied by 4 tens is 3032 tens, 

2^9268 (^^)» ^^^^^ ^® vn-ite with its lowest order in tens' 

place, or under the figure used as a multiplier; 

758 multiplied by 3 hundreds is 2274 hundreds, (II), which we write 

with its lowest order in hundreds' place. Since the sum of these 

products must be the entire product of the given numbers, (III), we 

add the results, and obtain 262268, the answer. 

Notes. — 1. When the multiplier contains two or more figures, the several re* 
salts obtained by multiplying by each figure are called partial products, 

2. When there are ciphers between the significant figures of the multiplier, 
pass over them, and multiply by the significant figures only. 

83. From these principles and illustrations we deduce the fol- 
lowing general 

Rule. I. Write the multiplier under the multiplicand, placing 
units of the same order wider each other, 

II. Multiply the multiplicand hi/ each figure of the m^dtiplier 
mcccssivelf/y heg inning with the unit Jigure, and write the first figure 
of each partial product under the figure of the multiplier usedj 
writing down and carrying as in addition. 

III. If there are partial products, add them, and their sum will 
he the product required 

^ Note. —The multiplier denotes simply the number of times the multiplicand 
18 to be taken j hence, in the analysis of a problem, the multiplier must be con- 
sidered as abstract, though the multiplicand may be either abstract or concrete. 

84. Proof. There are two principal methods of proving 
lultiplication 
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Ist By varying the partial products. 
Invert the order of the factors ; that is, multiply the multiplier 
by the multiplicand : if the product is the same as the first result^ 
the work is correct. 
2d, By excess of 9's. 

85. The illustratiou of this method depends upon the following 
principles : 

I. If the excess of 9*s be subtracted from a number, the re- 
mainder will be a number having no excess of 9's. 

XL If a number having no excess of 9's be multiplied by any 
number, the product will have no excess of 9's. 
1. Let it be required to multiply 473 by 138. 

OPERATION. Analysis. The excess of 

473 = 468 + 5 Q's in 473 is 5, and 473 = 4G8 

138 = 135 + 3 + 5, of which the first part, 

( 468 X 135 ^63180 ^^* contains no excess of O's, 

Partial J 5 X 135 = 675 (I)- ^^^ ®^C®8» ^^ ^'» '^^ 

producte. ] 468 X 3 = 1404 138 is 3, and 138 = 135 + 3, of 
(^ 5x3 = 15 which the first part, 135, con- 
Entire produci^ 65274 **"^*. ^^. ®^^®«» ^^ ^'«» (^)- 

Multiplying both parts of the 

multiplicand by each part of the multiplier, we have four partial pro* 
ducts, of which the first three have no excess of 9*8, because each con- 
tains a factor having no excess of 9's, (II). Therefore, the excess 
of 9's in the entire product must be the same as the excess of 9's in 
the last partial product, 15, which we find to be 1 + 5 = 6. The same 
may be shown of any two numbers. Hence, to prove multiplication 
by excess of 9's, 

Find the excess of 9's in each of the two factors, and multiply 
them together; if the excess of 9's in this product is equal to the 
excess of 9's in the product of the factors, the work is supposed 
to be right. 

Note. — If the excess of 9*8 in either factor is 0, the excess of 9*8 in the pro- 
duct will be 0, (II). 

EXAMPLES FOR PRACTICE. 

(1.) (2.) (3.) (4.) 

Multiply 475 3172 ^ 9827 7198 
By 9 14 ^ 84 216 

Ppod. 4275 44408 825^% U^l*^ 
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5 Multiply 31416 by 175. An$. 5497800 

6. Multiply 40930 by 779. Aru. 31884470, 

7. Multiply 46481 by 936. 

8. Multiply 15607 by 3094. 

9. Multiply 281216 by 978. Ans. 275029248. 

10. Multiply 30204 by 4267. Ans. 128,880,468. 

11. What is the product of 4444 x 2341 ? 

Ans. 10,403,404. . 

12. What is the product of 4567 X 9009 ? 

Ans. 41,144,103. 

13. What is the product of 2778588 x 9867? 

Ans. 27,416,327,796. 

14. What is the product of 7060504 x 30204 ? 

^77«. ,213,255,462,816. 

15. What will be the cost of building 276 miles of railroad at 
$61320 per mile ? Ans. $16,924,320. 

16. If it require 125 tons of iron rail for one mile of railroad, 
how many tons will be required for 196 miles ? 

17. A merchant tailor bought 36 pieces of broadcloth, each 
piece containing 47 yards, at 7 dollars a yard ; how much did he 
pay for the whole ? Ans. $11,844. 

18. The railroads in the State of New York, in operation in 
^ 1858, amounted to 2590 miles in length, and their average cost 

was about $52916 per mile ; what was the total cost of the rail- 
roads in New York ? Ans. $137,052,440. 

19. The Illinois Central Railroad is 700 miles long, and cost 
$45210 per mile; what was its total cost? 

20. The salary of a member of Congress is $3000, and in 1860 
there were 303 members ; how much did they all receive ? 

21. The United States contain an area of 2988892 square miles, 
and in 1850 they contained 8 inhabitants to each square mile; 
what was their entire population? Ans. 23,911,136. 

22- Great Britain and Ireland have an area of 118949 square 
miles, and in 1850 they contained a population of 232 .x) the square 
mile; what was their entire population ? " Ans. 27,596,168. 
J^S. The national debt of France amounia tAi ^"i fct «a^\\jS:v 
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Tidoal, and the population in 1850 was 35781628 ; wliat was tho 
entire debt of France ? Ans, 1,145,012,096, 

POWERS Of NUMBERS. 

86. We have learned (1«() that a power is the prodnct arising 
from multiplying a number by itself, or repeating it any number 
of times as a factor; (14), that a root is a factor repeated to pro- 
duce a power; and (40) an index or exponent is the. number in- 
dicating the power to which a number is to be raised. 

87. The First Power of any number i^ the number itself, or 
the root; thus, 2, 3, 5, are first powers or roots. 

88* The Second Power, or Square, of a number is the pro- 
duet arising from using the number two times as a factor; thus, 
2»=2x2=.4; 5»« 5x5 = 25. 

89. The Third Power, or Cube, of a number is the product 
arising from using the number three times as a factor; thus^ 
4»=: 4 X 4 X 4 « 64. 

90. The higher powers are named in the order of their num- 
bers, as Fourth Powers Fifth Power, Sixth Power, etc. 

91* 1. What is the third power or cube of 23 ? 

OPERATION. Analysis. Wo multiply 23 

23 X 23 X 23 = 12167 ^J 23, and the product by 23; 

and, since 23 has been taken 3 
times as a factor, the last product, 12167, must be tho third power or 
cube of 23. Hence, 

Rule. MuUiply the number by itself as many times, less 1, as 
there are units in the exponent of the required power, 

Note. — The process of producing any required power of a number by multi- 
plioation is called Involution. 

EXAMPLES FOR PRACTICE. 

1. What is the square of 72 ? Ans 5184. 

2. What is the fifth power of 12 ? Ans. 248832. 

3. What is the cube of 25? 

4. What is the seventh power of 7 ? Ans, 823543. 
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5. What is the fourth power of 19 ? Ans,. 130321. 

6. llc(|uired the sixth power of 3. Am, 729. 

7. Find the powers indicated in the following cxprofisionai 
9», IP, IS'S 125*, 7«0^ 94«, 100*, 17», 251.* 

8. IMultiply 8» by 15^ Ans. 115200. 

9. What is the j^roduct of 25» x 3*? 

10. 7' X 200 = 4* X lis and how many? Am. 37,624. 

GENERAL PRINCIPLES OF MULTIPICATION. 

Oil. There are certain general principles of multiplication, of 
use in various contractions and applications which occur in sub- 
sequent portions of this work. These relate, 1st, to changing the 
factors by addition or subtraction; 2d, to the use of successiye 
factors in continued multiplication. 

CHANGING THE FACTORS BY ADDITION OR SUBTRACTION. 

03. The product is equal to either factor taken as many timee 
as there are units in the other factor. (8S; I). Hence, 

I. Addiny 1 to either factory adds tJie otJier /actor to the pro* 
duct. 

11. Subtracting 1 from either factory subtracts tlie other factm 
from, the product. Hence, 

III. Adding any number to either factory increases the pro* 
duct by as many times the other factor as there are units in Ou 
number added; and subtracting any number from either favtoTy 
DIMINISHES the product by as many time^ the other factor as ihert 
are units in the number subtracted. 

CONTINUED MULTIPLICATION. 

94. A Continaed Multiplication is the process of finding the 
product of three or more factors, by multiplying the first by the 
kocond, this result by the third, and so on. 

9S» To show the nature of continued multiplication, we 
observe : 

1st. If any number, as 17, be multiplied by any other number, 
as 3, the result will he S times 17 ; if t\i\a xcault \i<b miilti^licd by 
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mother nnmber, as 5^ the new product will be 5 times 3 times 17, 
which is evidently 15 times 17. Hence, 17x3x5=17x 15; 
the same reasoning would extend to three or more multipliers. 

2d. Since 5 times 8 is equal to 3 times 5, (8Si I), it follows that 
17 multiplied by 5 times 3 is the same as 17 multiplied by 3 times 
6; or 17 X 3 X 5 = 17 X 5 X 3. Hence, the product is not 
changed by changing the orders of the factors. 

These principles may be stated as follows : 

I. If a given number be multiplied by several factors in con- 
tinued multiplication, the result will be the same as if the given 
number were multiplied by the product of the several multipliere. 

U. The product of several factors in continued multiplication 
will be the same, in whatever order the factors are taken. 

CONTRACTIONS IN MULTIPLICATION. 

CASE I. 

96. When the multiplier is a composite number. 

A ComiK)site Knmber is one that may be produced by multi* 
plying together two or more numbers. Thus, 18 is a composite 
number, since 6 x 3 = 18 ; or, 9 x 2 = 18 ; or, 3 x 3 x 2=18. 

97. The Component factors of a number are the several 
numbers which, multiplied together, produce the given number; 
thus, the component factors of 20 are 10 and 2 (10 x 2 = 20); 
or, 4 and 5 (4 X 5 = 20); or, 2 and 2 and 5 (2 x 2 x 5 = 20). 

NoTK. — The pupil must not confound the /actorg with the partt of a number. 
Thus, the faetort of which 12 is composed, are 4 and 3 (4X3 = 12); while the 

farta of which 12 is composed are 8 and 4 (8 + 4= 12) ; or 10 and 2 (10 + 2= 12). 
he/aetort are multiplied, while the parts are added, to produce the number. 

98. 1. Multiply 327 by 35. 

OPERATION. 

327 Analysis.' The factors of 35 are 7 and 5. 

7 We multiply 327 by 7, and this result by 5, 

22g9 <UQd obtain 11445, which must be the same 

5 as the product of 327 by 5 times 7, or 35. 

rrrrr (95, 1). Hence we haye the foUsmm^ 
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Ki;lk. I. tSfjifirnte the campotite number into two or man 

J I. Multipli/ the rtivUiplicnnd hy one of these factors^ ond thai 
prod art hif (tnoth'Tj and «o on until all tfie factors hure been wstd 
nuf'tr.tniir.rly ; th'. luHt product will be the product required. 

NoTC.—Tko Tiu:U}TH may be used in any order that u most conTenienty (9S^ II). 

EXAMPLES FOB PRACTICE. 

1. Muliijily 7:J0 by 24. Ans. 17664. 

*^. Multiply MS by 56. Ans. 30128. 

:{. Multiply 27««r) by 84. 

4. Multiply iHfyVi by 144. Ans. 1131264. 

ft. What will r)0 horwjH cost at 185 each? 

0. If* a rivor diHchar^c 17740872 cubic feet of water in one 
ijour, iiow iijucli will it diHohargc in 96 hours? 

Ans 1703123712 cubic feet 

CASE II. 

99. WluMi ilio multiplier is a unit of any order. 

If W(; iirin(;x a ciphor to the multiplicand, each figure is removed 
twr p!a<;<5 l><»war(| thci loft, and consequently the value of the whole 
riurnbor is incn;jiH(5d tenfold, (5y, III). If two ciphers are 
arirujXiMl, (;ach fi<^ure is removed two places toward the left, and 
tinj valu<5 <jf the number is increased one hundred fold; and every 
tidditioiial (;iph(!r increases the value tenfold. Hence, the 

RiJiiK Annex as many ciphers to the multiplicand as there art 
cijthcrs in the multiplier. 

EXAMPLES FOR PRACTICE. 

1. Multiply 364 by 100. Ans. 36400. 

2. Multiply 248 by 1000. Ans. 248000. 

3. What cost 1000 head of cattle at 50 dollars each? 

4. Multiply one million by one hundred thousand ? 

5. How many letters will there be otv 100 ^\i<ieta, if each sheet 
Aavo 100 lines, and each line Lctbetal Au»- \^iS5Wif^, 
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CASE III. 

100. When there are ciphers at the right hand of ono 
or both of the factors, 

1. Multiply 7200 by 40. 

Analysis. The multiplicand, factored, 10 
equal to 72 X 100 ; the multiplier, factored, ig 
equal to 4 X 10 ; and as these factors taken in 
any order will give the same product, (95, II), 
we first multiply 72 by 4, then this pnxluct 

by 100 by annexing two ciphers, and this product by 10 by annexing 

one cipher. Hence, the following 

Rule. Multiply the significant fibres of the mvittplicand hy 
those of the multiplier, and. to the product annex as many ciphers 
i « there are ciphers on the right of both factors. 

EXAMPLES FOB PRACTICE. 



OPERATION. 

7200 
40 

288000 



1. Multiply 740 by 300. 

2. Multiply 36000 by 240. 

3. Multiply 20700 by 500. 

4. Multiply 4007000 by 3002. 
6 Multiply 300200 by 640. 



Ans, 222000. 
Ans, 8640000. 

Am. 12029014000. 



CASE IV. 



101. When one part of the multiplier is a factor of 
another part. 



1. Multiply 4739 by 357. 

OFEBATION. 

4739 
357 



Analysis. In this example, 7, one 
part of the multiplier, is a factor of 
35, the other part. We first find, in 
the usual manner, the product of the 
multiplicand by the 7 units ; multi- 
plying this product by 5, and writing 
the first figure of the result in tens' 
place, we obtain the product of the 

multiplicand by 7 X 5 X 10 = 35 tens ; and the sum of these two ijai* 

^products must be the whole produot required. 



33173 Prod, by 7 units. 
165865 Prod, by 35 tens 

1691823 Ans. 



OPERATION 


• 


58327 






21318 






174981 


Prod. 


by 3 hundreds. 


1049886 


Prod. 


by 18 units. 


1224867 


Prod. 


by 21 thousands. 
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% Multiply 58327 by 21318. 

Analysis. In this exam 

pie, the 3 hundreds is a factor 
of 18, the part on the right of 
it, and also of 21, the part on 
the left of it. We first mul- 
tiply by 3, writing the first 
figure in hundreds' place; 
1243414986 An%, multiplying this product by 

6, and writing the first figure 
in units' place, we obtain the product of the multiplicand by 3 X 6 = 
18 units ; multiplying the first partial product by 7, and writing the 
first figure in thousands' place, we obtain the product of the multipli- 
cand by 7 X 3 X 1000 = 21 thousands , and the sum of these three 
partial products must be the entire product required. 

Note. — The product obtained by multiplying any partial product u called a 
derived product, 

lOS. From these illustrations we have the following 

Rule. I. Find the product of the multiplicand hy some figure 
of the multiplier which is a /actor of one or m>ore parts of the 
multiplier, 

II. Multiply this product hy that factor which, taken with the 
figure of the multiplier first used, toill produce other parts of the 
multiplier J and write the first figure of each resxdt under the firU 
figure of the part of the multiplier thus used. 

III. In like manner, find the product, either direct or derived, 
for every figure or part of the multiplier; the sum of all the pro^ 
ducts will he the whole product required, 

EXAMPLES FOR PRACTICE. 

1. Multiply 5784 by 246. Ans, 1422864. 

2. Multiply 3785 by 721. Ans. 2728985. 

3. Multiply 472856 by 54918. Ans. 25968305808. 

4. Multiply 43785 by 7153. Ans 313194105. 

5. Multiply 573042 by 24816. Am, 14220610272. 

6. Multiply 78563721 by 127369. 

7. Multiply 43725652 by 5187914. 
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8. Multiply 3578426786 by 64532164. 

9. Multiply 2703605 by 424^784. 
10. What is tbe product of 9462108 multiplied by 16824 ? 

Ans. 159,190,504,992. 

EXAMPLES COMBININQ THE PREGEDINQ RULES. 

1. A man bought two farms, one containing 175 acres at $28 
per acre, and the other containing 320 acres at $37 per acre ; 
what was the cost of both ? Ans, $16,740. 

2. If a man receive $1200 salary, and pay $364 for board, 
f275 for clothing, $150 for books, and $187 for other expenses, 
how much can he save in 5 years? Ans. $1,120. 

3. Two persons start from the same point, and travel in oppo- 
site directions ; one travels 29 miles a day, and the other 32 miles. 
How far apart will they be in 17 days? Ans. 1,037 miles. 

4. A drover bought 127 head of cattle at $34 a head, and 97 
head at $47 a head, and sold the whole lot at $40 a head ; what 

. was his entire profit or loss^ Am. $83 profit. 

5. Multiply 675 — (77 + 56) by (3 x 156) — (214 — 28). 

Am. 152844. 

6. Multiply 98 4 6 X (37 + 50) by (^64^=^50) x 5 — 10. 

A m. 37200. 

7. What is the product of (1 4 x 25) — (9 x 36) + 4324 x 
(280 — 112) + (376 + 42) X 4 ? Am. 8,004,000. 

8. In 1850 South Carolina cultivated 29967 farms and planta- 
tions, containing an average of 541 acres each, at an average value 
of $2751 for each farm; New Jersey cultivated 23905 farms, con- 
taining an average of 115 acres each, at an average value of 
$5030 per farm. How much more were the farming lands of the 
latter valued at, than those of the former ? 

9. There are in the United States 1922890880 acres of land : 
of this there were reported under cultivation, in 1850, 1449075 
farms, each embracing an average of 203 acres. How many acres 
were still uncultivated ? 

10. Each of the above farms in the United States was valued 
at an average of $2258, and upon each farm tTiQie 'vaa wv w^'Wiig^ 
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of J105 in implements and machinery. What was tho aggregate 
value of the farms and implements ? Ans, $3,424,164,225. 
Find the values of the following expressions : 

11. 2*x 5'^ — 7»? ^rw. -49,657. 

12. 15» — (3« X 2*^) + 208» — 9 x 2*? Am. 16,207. - 

13. 2» + 3» -+. 4* + 5* 4 6« ? 

14. In 1852 Great Britain consumed 1200000 bales of American 
cotton ; allowing each bale to contain 400 poundsi what was its 
total weight? 

15. If a house is worth $2450, and the farm on which it stands 
6 times as much, lacking $500, and the stock on the farm twice 
as much as the house, what is the value of the whole ? 

Am, $21550. 

16. A flour merchant bought 1500 barrels of flour at 7 dollars 
A barrel; he sold 800 barrels at 10 dollars a barrel, and the n* 
ai^tnd«;r at 6 dollars a barrel. How much was his gain ? 

17. A man invests in trade at one time $450, at another $780, 
at another $1250, and at another $227^ ; how much must he add 
to these sums, that the amount invested by him shall be increased 
fourfold? Am. $14,265. 

18. At the commencement of the year 1858 there were in ope- 
ration in the United States 35000 miles of telegraph; allowing 
the average cost to be $115 per mile, what was the total cost? 

19. The cost of the Atlantic Telegraph Cable, as originally 
made, was as follows; 2500 miles at $485 per mile, 10 miles deep- 
sea cable at $1450 per mile, and 25 miles shore ends at $1250 per 
mile. What was its total cost ? Ans, $1,258,250. 

20. For the year ending June 30, 1859, there were coined in 
the United States 1401944 double eagles valued at twenty dollars 
each, 62990 eagles, 154555 half eagles, and 22059 three dollar 
pieces ; what was the total value of this gold coin ? 

Am, $29,507,732. 
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DIVISION. 

* 108. DiTifdon is the process of finding how many times one 
onmber is contained in another. 
104. The Dividend is the nnmher to be divided. 
103. The Divisor is the number to divide by. 
106. The Quotient is the result obtained by the process of 
(iivision. 

1#7» The Beciprocal of a number is 1 divided by the number. 
Thus, the reciprocal of 15 is 1 -^ 15, or j'^. 

NoTBS. — 1. When the dividend does not contain the divisor an exact number 
of times, the part of the dividend left is called the Hemainder, which must be 
less than the divisor. 

2. As the remainder is always a part of the dividend, it is always of the same 
Dame or kind. 

3. When there is no remainder the division is said to be exact, 

108. The method of dividing any number by another depends 
upon the following principles : 

I. Division is the reverse of multiplication, the dividend cor- 
responding to the product, and the divisor and quotient to the 
factors. 

II. If aU the parts of a number be divided, the entire number 
will be divided. 

Since the remainder in dividing any part of the dividend must 
be less than the divisor, it can be divided only by being expressed 
in units of a lower order. Hence, 

m. The operation must commence with the units of the high- 
est order. 

1. Divide 2742 by 6. 

Analysis. We write the divisor at the left 

' of the dividend, separated from it by a line. 

•^ _1 As 6 is not contained in 2 thousands, we take 

457 Ans, the '2 thousands and 7 hundreds together, and 

proceed thus ; 6 is contained in 27 hundreds 
4 hundred times, and the remainder is 3 hundreds ; we write 4 in 
tiandredB' place in the quoident, and unite the TemaiDAQt,^\i\9Ji^«d&> 



^^^ to the next figure of the dividend, making 34 tens 

^ tftined in 34 teua 5 tens timoa, and tho remainder it 

^ 5 tens in its place in tho quotient, -me unite 

figure in the dividend, milking 42 ; 6 is contained in 42 
i ^ and there is no remainder; writing 7 in ita place in th 

f-*^ have the entire quotient, 457. 

/* Note 1— Tho different nuiubors whioh we diride in obt^nin 

Ogurfs ut the quotient, nro cnllerl ■purlial dlmdcndi. 

f* 2. Divide 18149 by 56. 

Analysis, Ae ni 

vrxll tioDtnin tbo ai 

5G)18149C324/g Ann. three tigures, 181, ft 

1^ tinl dividend. 56 i 

134 181 3 times, and a i 

112 write the 3 aa the 

229 ^^ quotient, and 

224 tliodiviBorbythisq 

g 3time8 5Gisl6a,wl 

from ISl, leaTBB 1 

,^j , f-"'^-" we amies' or bring down 4, the nest figure a. 

■cri,^ Ji thuH fiirm 134, the noit partial dividend ; 56 ii 

*^" ■"'^f — timoH, and a remainder; 2 times 50 is 112, wl 

^ 'V ^-ra- 134, leaves 22; to thia retnainder we bring do 

'i ^^ ^^^^-r"" '^^ ""' dividend, and we liave 229, tho last partii 

^ (1 'fc^ ^ ntalned in 220 4 times, and a remainder ; 4 til 

'-*■ '"■''■ '"*■ ■ subtracted from 229, gives 5, the final remaii 

the quotient with tho divisor below it, thna i 

(3S). 

— When the mnltiplicBtion and snbtraetion ars perl 

ritlcn out in fall, as in iho eecond ciBinple, th< at 
«joH. The principles governing the two methods art 

From these principlee and illuatrationB 

% general 

^ :_ I. Begiummg at the lefi hand, take for t 

~~ iKn fe.Kat fiijiiTcs of ike given dividend ih 

r one or more times ; find how mavi/ (ime 

It this partial dimdrnd, and vrrite tht 

vadti^y the divisor hy thin quotient Jii/un 

'ijhim the partinl dioiilenil used. 
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H. To the remainder bring down the nextjupire of the dividend^ 
feiih which proceed as be/ore; and thvs continue tiU all the Jigwret 
of the dividend have been divided, 

HI. If the division is not exa^tj plac^ the final remainder in' 
the quotienty and torite the divisor underneath. 

110. PaooF. There are two principal methods of proving 
division. 

Ist. By multiplication. 

Multiply the divisor and quotient together, and to the product 
odd the remainder, if any; if the result be equal to the dividend, 
the work is correct. (108, 1.) 

Non. — In mnltiplication, tbe two factors are given to find the product ; in 
iiTisioB, the product and one of the factors are given to find the other factor. 

2d. By excess of 9's. 

111. Subtract the remainder, if any, from the dividend, and 
fiod the excess of 9's in the result. Multiply the excess of 9's in 
the divisor by the excess of 9's in the quotient, and find the excess 
of 9's in the product; if the latter excess is the same as the 
former, the work is supposed to be correct. (8tS«) 

EXAMPLES FOB PRACTICE. 

(1.) (2.) (3.) (4.) 

6)473832 8)972496 9)1370961 12)73042164 

Quotients. 

5. Divide 170352 by 36. 4732. 

6. Divide 409887 by 47. 8721. 

7. Divide 443520 by 84. 5280. 

8. Divide 36380250 by 125. 291042. 
'9. Divide 1554768 by 216. 

10. Divide 3931476 by 556. 

A. Divide 48288058 by 3094. Rem. 

12. Divide 11214887 by 232. 7. 

13. Divide 27085946 by 216. 194. 

14. Divide 29137062 by 5317. 6^\^. 
m Ih'yjde 4917968967 bj 2859. V&^ 
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16. What is the value of 721198 -^ 291 ? B«m. 100. 

17. What is the value of 3844449 — 657? 342. 

18. What is the value of 536819237 -r- 907 ? 403. 
10. What is the value of 571943007145 ^ 37149 T 12214. 
lO. What is the value of 48659910-4-54001 ? 5009. 

21. The annual receipts of a manufacturing company are 
$147675; how much is that per day, there being 366 days in the 
year? Ans. $404|J|. 

22. The New York Central Railroad Company, in 1859, owned 
55() miles in length of railroad, which cost, for construction and 
equipment, $30732518; what was the average cost per mile? 

Am. $55,274^||. 
28. The Memphis and Charleston Railroad is 287 miles in 
iongth, and cost $5572470; what was the average cost per mile? 

Ans. $19,416^'^. 
24. The whole number of Post offices in the United States, in 
1858, was 27977, and the revenue was $8186793; what was the 
average income to an office? 

ABBREVIATED LONG DIVISION. 

lis* We may avoid writing the products in long division, 
and obtain the successive remainders by the method of subtraction 
employed in the case of several subtrahends. (TO,) 

1. Divide 261249 by 487. 

OPERATION. Analysis. Dividing the first partial 

4S7 ") 261249 ( 536 dividend, 2612, we obtain 5 for the first 

177 figure of the quotient. We now multi- 

313 ply 487 by 5 ; but instead of writing the 

217 Rem. product, and subtracting it from tiie 

partial dividend, we simply observe 
what figures must be added to the figures of the product, as we proceed, 
to give the figures of the partial dividend, and write them for the 
remainder sought. Thus, 5 times 7 are 35, and 7 (written in the 
remainder,) are 42, a number whose unit figure is the same as the 
right hand figure of the partial dividend ; 5 times 8 are 40, and 4, the 
iens of the 42, are 44, and 7 (written in ^e Tcni«Mx^«t»^ vc« &1 \ 6 
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times 4 are 20, and 5, the tens of the 51, are 25, and 1 (written in the 
remainder,) are 26. We next consider the whole remainder, 177, as 
joined with 4, the next figure of the dividend, making 1774 for the 
next partial dividend. Proceeding as before, we obtain 313 for the 
second remainder, 217 for the final remainder, and 536 for the entire 
quotient. Hence, the following 

KuLB. I. Obtain the first figwr^ m the quotierU in the ustiai 
manner, 

n. MuUiply the first figure of the divisor hy this quotient figure, 
and write such a figure in the remainder a>Sj added to this partial 
'product, will give an amount having for its unit figure tlie first or 
right hand figure of the partial dividend used. 

HI. Carry the tens' figure of the amount to the product of the 
next figure of the divisor, and proceed as before, till the entire 
remainder is obtained. 

IV. Conceive this remainder to be joined to the next figure of 
the dividend, for a new partial dividend, and proceed as with the 
former, till the work is finished, 

EXAMPLES FOR PRACTICE. 

1. Divide 77112 by 204. An^. 378. 

2. Divide 65664 by 72. Ans, 912. 

3. Divide 7913576 by 209. Am. 37864. 

4. Divide 6636584 by 698. 

5. Divide 4024156 by 8903. Am. 452. 

6. Divide 760592 by 6791. 

7. Divide 101443929 by 25203. Am. 402bj^'^%%\. 

8. Divide 1246038849 by 269181. Am. 4629. 

9. Divide 2318922 by 56240. 

•10. Divide 1454900 by 17300. Am. Sij\\%%. 

GENERAL PRINCIPLES OP DIVISION. 
113« The general principles of division most important in their 
application, relate; 1st, to changing the terms of division by 
addition or sabtraction; 2d, to changing the terms of division 
hy mahipli&Uioo or diviaion) Sdy to succeasive diVisvou. 
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Il4t The quQtient in division depends upon the relative values 
of the dividend and divisor. Hence, any change in the value of 
either dividend or divisor must produce a change in the value of 
the quotient; though certain changes may he made in both divi- 
dend and divisor^ at the same time^ that will not affect the quotient 

CHANGING THE TERMS BY ADDITION OR SUBTRACTION. 

lltS. Since the dividend corresponds to a product^ of which 
the divisor and quotient are factors, we observe,. 

1st. If the divisor be increased by 1, the dividend must be 
increased by as many units as there are in the quotient, in order 
that the quotient may remain the same, (03, I) ; and if the divi- 
dend be not thus increased, the quotient will be diminished by as 
many units as the number of times the new divisor is contained 
in the quotient. Thus, 

84 ~- 6 = 14 

84 -- 7 = 14 — V = 12 

2d. If the divisor be diminished by 1, the dividend must be 
diminished by as many units as there are in the quotient, in order 
that the quotient may remain the same, (93, II); and if the 
dividend be not thus diminished, the quotient will be increased 
by as many units as the number of times the new divisor is con- 
tained in the quotient. Thus, 

144 -- 9 = 16 

144 -- 8 = 16 + '/ = 18 

These principles may be stated as follows : 

T. Addimj 1 to the divisor takes as many units from the quotient 

asi the new divisor is contained times in the quotient, 

^ II. Subtracting 1 from the divisor adds as many units to the 

quotient cw the new divisor is contained times in the quotient. 

Hence, 

III. -Adding any number to the divisor SUBTRACTS as mxmy uniti 
from the quotient as the new divisor is contained times in the pro» 
dvjct of tlie quotient I/y the number added; and SUBTRAOTINQ 
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anif numher from tJie divisor AJyDH as many units to the quotient 
as the new divisor is contained times in the product of the qwy 
tient hy the number subtracted, 

» 

CHANGING THE TERMS BY MULTIPLICATION OR DIVISION. 

116. There are six cases: 

1st. If any divisor is contained in a given dividend a certaiik 
number of times, tbe same divisor will be contained in twice the 
dividend twice as many times ; in three times the dividend; three 
times as many times ; and so on. Hence, 

Multiplying the dividend by any numher, multiplies the quotient 
hy the same number, 

2d. If any divisor is contained in a given dividend a certain 
number of times, the same divisor will be contained in one half 
the dividend one half as many times ; in one third the dividend, 
one third as many times ; and so on. Hence, 

Dividing the dividend by any number, divides the quotient by the 
same number. 

3d. If a given divisor is contained in any dividend a cei'tain 
number of times, twice the divisor will be contained in the same 
dividend one half as many times ; three times the divisor, one 
third as many times ; and so on. Hence, 

Multiplying the divisor by any number, divides the quotient by 
the same number. 

4th. If a given divisor is contained in any dividend a certain 
number of times, one half the divisor will be contained in the 
same dividend twice as many times ; one third of the divisor, three 
times as many times ; and so on. Hence, 

Dividing the divisor by any number, multiplies the quotient by 
the same number. 

5th. It a given divisor is contained in a given dividend a cer- 
tain number of times, twice the divisor will be contained the same 
number of times in twice the dividend ; three times the divisor 
will be contained the same number of times in three times t 
dividend ; and so on. Hence^ 
5* 
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MultiplyiThQ hoik dividend and divisor by the same numher does 
not alter the qwotiait, 

6th. if a given divisor is contaiDed in a given dividend a cer- 
tain number of times, one half the divisor will be contained the 
same number of times in one half the dividend ; one third of the 
divisor will be contained the same number of times in one tliird 
of the dividend ; and so on. Hence, 

Dividing hath dividend and divisor hy the same number doei not 
alter the quotient. 

NoTR. — If a number be multiplied and the product divided by the same Dum- 
ber, the quotient will bo equal to the number multiplied; hence the 5th ease 
may bo regarded as a direct consequence of the let and 3d; and the 6fch, as the 
direct consequence of the 2d and 4th. 

To illustrate these cases, take 24 for a dividend and 6 for a 
divisor; then the quotient will be 4, and the several ohanges may 
be represented in theii order as follows : 

Dividend. Divisor. Quotient. 

24 -f- 6 = 4 



1. 48 -5- 6 = 



r. J Multiplying the dividend by 2 multi- 
( plies the quotient by 2. 

n -in /> of Dividing the dividend by 2 divides 

^. 1^ 4- = ^1 the quotient by 2. 

Q o I TO of Multiplying the divisor by 2 divides 

d. Z4 --iJ = ^1 the quotient by 2. 

A tyA Q of Dividing the divisor by 2 multiplies 

4. Z4 ~ d = »| the quotient by 2. 

« .^ I rt 4 f Multiplying both dividend and divisor 

^' *^ "^ ( by 2 does not alter the quotient 

^ J Dividing both dividend and divisor by 
I 2 does not alter the quotient. 

117. These six cases constitute three general principles J 

which may now be stated as follows : 

Prin. I. Multiplying the dividend multiplies the quotient; and 
dividing the dividend divides the quotient, 

Prin. II. Multiplying the divisor divides the quotient; and 
divuii^ the divisor multiplies the ^rttotient. 



6. 12 ^ 3 = 
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Prim. IH. MuUipf^img or dividing both dividend and divUor 
In/ the same number, does not aUer the quotient. 

118« These three principles may be embraced in one 

OENEaAL LAW. 

A change in the dividend produoes a like change in the qno- 
tierU; but a change in the divisor produces an opposite chamje 
in the guotient, 

SUCCESSIVB DIVISION. 

119. Snccessiye Division is the process of dividing one 
number by another^ and the resulting quotient by a second divitsor, 
and so on. 

Saccessive division is the reverse of continued multiplication. 
Hence, 

I. If a given number be divided by several numbers in succes- 
sive division, the result will be the same as if the given number 
were divided by the product of the several divisors, (95, I). 

II. The result of successive division is the same, in whatever 
order the divisors are taken, (95, H). -^ ^ 

CONTRACTIONS IN DIVISION. 
CASE I. 

ISO. When the divisor is a composite number. 
1. Divide 1242 by 54. 

»o Amrr^nT Analysis. The component factors of 54 are 

6M242 ^ *^^ ^" ^^ ^^^^ ^^^ ^^ ^' ^^^ *^^ ^^'' 

^ suiting quotient by 9, and obtain for the final 

9) 207 result, 23, which must be the same as the 

23 Ans, quotient of 1242 divided by 6 times 9, or 54, 

(119, I). We might have obtained the same 

result by dividing first by 9, and then by 6, (119, II). Hence the 

following 

BuiifL Divide the dividend by one of the factors^ and the quos 
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tient ijms obtained by another ^ and so on if there he more than two 
factorSy until every factor ha* been made a divisor. The la^t quo- 
tient will be the quotient required. 



TO FIND THE TRUE REMAINDER. 

131. If remainders occur in successive division, it is evident 
that the true remainder must be the least number, which, sub- 
tracted from the given dividend, will render all the divisions 
exact 

I. Divide 5855 by 168, using the factors 3, 7, and 8, and find 
the true remainder. 

OPERATION. Analysis. Dividing the 

3) 5855 given dividend by 3, we have 

1^ 1951 2 ^^^^ ^^' * ^^<^*^®^*» ^^^ * 
^ remainder of 2. Hence, 2 

^)?Z^ 5x3= 15 subtracted from 5855 would 

34 ...Gx 7 X 3=1 26 render the first division exact. 

True remainder 143 ^^ ^6 therefore write 2 for 

a part of the true remainder. 

Dividing 1951 by 7, we have 278 for a quotient, and a remainder of 5. 

Hence, 5 subtracted from 1951 would render the second division exact 

But to diminish 1951 by 5 would require us to diminish 1951 X 3, the 

dividend of the first exact division, by 5 X 3 — 15, (93, III) ; and 

we therefore write 15 for the second part of the true remainder. 

Dividing 278 by 8, we have 34 for a quotient, and a remainder of 6. 

Hence, 6 subtracted from 278 would render the third division exact 

But to diminish 278 by 6 would require us to diminish 278 X 7, the 

dividend of the second exact division, by 6 X 7 ; or 278 X 7 X 3, thcj 

dividend of the first exact division, by 6 X 7 X 3 = 126 ; and we 

therefore write 126 for the third part of the true remainder. Adding 

the three parts, we have 143 for the entire remainder. 

Hence the following 

Rule. I. Multiply each partial remainder by all the preceding 
, divisors, 

II. Add the several products; the sum vdU he the true re* 
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EXAMPLES FOR PRACTICE. 

1. Divide 435 by 15 « 3 x 5. Ans. 29. 

2. Divide 4256 by 56 = 7 x 8. 

3. Divide 17856 by 72 = 9 x 8. 

4. Divide 15288 by 42 = 2 x 3 x 7. Ans. 364. 
6. Divide 972552 by 168 = 8 x 7 x 3. Atis. 5789. 

6. Divide 526050 by 126 = 9 x 7 X 2. 

7. Divide 612360 by 105 = 7 X 5 x 3. Am. 5832. 

8. Divide 553 by 15 = 3 x 5. Rem. 13. 

9. Divide 10183 by 105 = 3 x 5 x 7. 103. 

10. Divide 10197 by 120 = 2 x 3 x 4 x 5. 117. 

11. Divide 29792 by 144 = 3 x 8 x 6. 128. 

12. Divide 73522 by 168 = 4 x 6 X 7. 106. 

13. Divide 63844 by 135 = 3 x 5 x 9. 124. 

14. Divide 386639 by 720 = 2 x 3 x 4 x 5 x 6. 719. 

15. Divide 734514 by 168 = 4 x 6 X 7. 18. 

16. Divide 636388 by 729 = 9». 700. 

17. Divide 4619 by 125 = 5». 119. 

18. Divide 116423 by 10584 = 3 X 7' X 8 x 9. 10583. 

19. Divide 79500 by 6125 = 5» x 7*. 6000. 

CASE II. 

133. When the divisor is a unit of any order. 

If we cut off or remove the right hand figure of a number, each 
of the other figures is removed one place toward the right, and, 
consequently, the value of each is diminished tenfold, or divided 
by 10, (57, ni). For a similar reason, by cutting off two figures 
we divide by 100 ; by cutting off three, we divide by 1000, and 
BO 00 ; and the figures cut off will constitute the remainder. 
Hence the 

Rule. IVam the right hand of the dividend cut off as many 
figures as there a/re ciphers in the divisor. Under the figures so 
cut off, place the divisor, and the whole wiU/orm the quotient 



I 
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EXAMPLES FOB PRACTICE. 

1. Divide 79 by 10. Ans, 7/^. 

2. Divide 7982 by 100. 

3. Divide 4003 by 1000. Ans. ^^^j^. 

4. Divide 2301050 by 10000. 

5. Divide 8600036 by 1000. Ans, 3600^^^. 

CASE III. 

133. When there are ciphers on the right hand of 
the divisor. 

I. Divide 25548 by 700. 

Analysis. We resolve 700 

OPERATION. . , ^ , -,^/x , ,, 

into the factors 100 and 7. 

7,0 j) 255148 Dividing first by 100, the quo- 

36 Quotient 3 2d rem tient is 255, and the remainder 

3 X 100 + 48 = 348 true rem. 48. Dividing 255 by 7, the 

final quotient is 36, and the 
second remainder 3. Multiplying the last remainder, 3, by the 
. preceding divisor, 100, and adding the preceding remainder, we hav€ 
300 -f 48 = 348, the true remainder, (121). In practice, the true 
remainder may be obtained by prefixing the second remainder to 
the first. Ilonce the 

Rule. I. Cut off the ciphers from the right of the divisor, and 
as many figures from the right of the dividend, 

II. Divide the re/mxiining figures of the dividend by the renuxinr 
ing figures of the divisor y for the filial quotient, 

III. Prefix the remainder to the figures cut off, and the rewU 
loill be the true remainder, 

EXAMPLES FOR PRACTICE. 

1. Divide 7856 by 900. Am, 8f §J. 

2. Divide 13872 by 500. 

3. Divide 83248 by 2600. Ans. S2j^i^jf, 

4. Divide 1548036 by 4300. Ans. 860^|^^. 

6. Divide 436000 by 300. An^. 1468iJJ. 
6. Divide 66472000 by 8100. 
f . Divide 10818000 by 3600. 
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EXAMPLES COMBINING THE PBEOEDINa RULES. 

1. How many barrels of flour at $8 a barrel, will pay for 25 tons 
of coal at $4 a toQ; and 36 cords of wood at $3 a cord ? 

Ans. 2G. 

2. A grocer bought 12 barrels of sugar at ?16 per barrel, and 
17 barrels at $13 per barrel; how much would he gain by selling 
the whole at 918 per barrel ? 

3. A &rmer sold 300 bushels of wheat at $2 a bushel, corn and 

oats to the amount of $750 ; with the proceeds he bought 120 

head of sheep at $3 a head, one pair of oxen for $90, and 25 acres 

of land for the remainder How much did the land cost him ]ht 

acre? Ana. $8G. 

4. Divide 450+(24 — 12) x 5 by (90 -r- 6) + (3 x 11)_18. 

Ans. 17. 

5. Divide 648 x (3« x 2») -r-. 9 — (2910 ~- 15) by 2803 ~ 



(4375 -7- 175) X 4» + 3* . Ans. 712f 

6. The product of three numbers is 107100; one of the 
numbers is 42, and another 34. What is the third number ? 

Ans. 75. 

7. What number is that which being divided by 45, the ({uo- 
tient increased by 7* + 1, the sum diminished by the difference 
between 28 and 16, the remainder multiplied by 6, and the pro- 
duct divided by 24, the quotient will be 12 ? Atis. 450. 

8. A mechaoic earns $60 a month, but his necessary expenses 
are $42 a month. How long will it take him to pay for a furui 
of 50 acres worth $36 an acre ? 

9. What number besides 472 will divide 251104 without a re- 
mainder f Ans. 532. 

10. Of what number is 3042 both divisor and quotient ? 

Ans. 9253764. 

11. What must the number be which, divided by 453, will give 
thd quotient' 307; and the remainder 109 ? Ans. 139180. 

12. A farmer bought a lot of sheep and hogs, of each an equal 
auu}h0r, far 91276, He gave $4 a head for tliie aYiee^^ «i.xA 
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head for the hogs ; what was the whole number purchased^ and 
how much was the difference in the total cost of each ? 

A718. 232 purchased ; $348 difference in cost. 

13. According to the census of 1850 the total value of the 
tobacco raised in the United States was $13,982,686. How many 
school-houses at a cost of S950, and churches at a cost of $750p, 
of eachan^eiiualnumber, could be built with the proceeds of the 
tobacco crop of 1850 ? Ans. 1654, and a remainder of $6386. - 

14. The entire cotjton crop in the United States in 1859 was 
4,300,000 bales, valued at $54 per bale. If the entire proceeds 
were exchanged for English iron, at $60 per ton, how many tons 
would be received ? 

15. The population of the United States in 1850 was 23,191,876. 
It was estimated that 1 person in every 400 died of intemperance. 
How many deaths may be attributed to this cause in the United 
States, during that year ? 

16. In 1850, there were in the State ot New York, 10,593 
public schools, which were attended during the winter by 508464 
pupils ; what was the average number to each school ? 

Ans. 48. 

17. A drover bought a certain number of cattle for $9800, and 
sold a certain number of them for $7680, at $64 a head, and 
gained on those he sold $960. How much did he gain a head, 
and how many did he buy at first ? 

Ans. Gained $8 per head; bought 175. 

18. A house and lot valued at $1200, and 6 horses at $95 each, 
were exchanged for 30 acres of land. At how much was the land 
valued per acre ? 

10. If 16 men can perform a job of work in 36 days, in how 
many days can they perform the same job with the assistance of 
8 more men ? Ans. 24. 

20. Bought 275 barrels of flour for $1650, and sold 186 bai^ 
rels of it at $9 a barrel, and the remainder for what it cost. How 
much was gained by the bargain ? Ans. $558. 

21. A grocer wishes to put 840 pounds of tea into three kinds 
of boxes, contaiawg respectively 5, 10, awd \5 i^QVxuds^ wu^ the 
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same nomber of boxes of each kind, llow many boxes can he 
fill? Afis. 84. 

22. A coal dealer paid $965 for some coal. He sold 160 tons 
for S5 a ton, when the remainder stood him in but 9S a ton. How 
many tons did he buy? An«. 215. 

23. A-dealer in horses gave $7560 for a certain number, and 
sold a part of them- for $3825, at $85 each, and by so doing, lost 
$5 a head ; for how much a head miust he sell the remainder, to 
gain $945 on the whole? Ans. $120. 

24. Bought a Western farm for $22,360, and after expending 
$1742 in improvements upon it, I sold one half of it for $15480, 
at $18 per acre. How many acres of land did 1 purchase, and at 
what price per acre ? 

PROBLEMS IN SIMPLE INTEGRAL NUMBERS. 

134* The four operations that have now been considered, viz.. 
Addition, Subtraction, Multiplication, and Division, arc all the 
operations that can be performed upon numbers, and hence they 
are called the Pundametital Rvles. 

13S. In all cases, the numbers operated upon and the results 
obtained, sustain to each other the relation of a whole to its parts. 
Thus, 

I. In Addittoriy the numbers added are the parts, and the sum 
or amount is the whole. 
II. In Subtraction^ the subtrahend and remainder are the 

parts, and the minuend is the whole. 
ni. In MuUiplkationy the multiplicand denotes the value of one 
part, the multiplier the number of parts, and the pro- 
duct the total value of the whole number of parts. 
IV. In Division^ the dividend denotes the total value of the 
whole number of parts, the divisor the value of one 
part, and the quotient the number of parts ; or the 
divisor the number of parts, and the quotient the 
value of one part. 
IJM. Every example that can possibly occur in Arithmetic, 
ud every huBineas computation requiring au mi\vaie\A^^ o^w 
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4 

tioDy can be olafised under one or more of the four Fimdamental 
KdleS; afi follows : 

I. Cases requiring Addition. 

There may he given To find 

1. The parts, the whole, or the sum total. 

2 The less of two numbers and ^ 

., . j.rt^ ri y \ the greater number or the 

their difference, or the sub- r . , 

, , J J .1 mmuend. 

trahend and remainder, 

II. Cases requiring Subtraction. 

There may he given To find 

1. The sum of two numbers and ) 

one of them, } ^^"^ <'*^«'- 

2. The greater and the less of ^ 

two numbers, or the minuend V the difference or remainder 
and subtrahend, j 

III. Cases requiring Multiplication. 

There may he given To find 

1. Two numbers, their product 

2. Any number of factors, their continued product. 

3. The divisor and quotient, the dividend. 

IV. Cases requiring Division. 

There may he given To find 

1. The dividend and divisor, the quotient. 

2. The dividend and quotient, the divisor. 

3. The product and one of two ) _ , « 

« , V the other factor, 

factors, ) 

4. The continued product of ^ 

several &ctors, and the pro- > that one factor. - 
duct of all but one factor, j 

137. Let the pupil be required to illustrate the following pro- 
blems by original examples. 

Problem 1. Given, several numbers, to find their sum. 
Prob. 2. Given, the sum of several numbers and all <tf them 
oae, to &nd that one. 
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Prob. 3. Given, the parte, to find the whole. 

Prob. 4. Given, the whole and all the parts but one, to find 
that one. 

Prob. 5. Given, two nnmbers, to find their difiference. 

Prob. 6. Given, the greater of two numbers and their difierence, 
to find the less number. 

Prob. 7. Given, the less of two numbers and their difierenoe, to 
find the greater number. 

Prob. 8. Given, the minuend and subtrahend, to find the 
remainder. 

Prob. 9. Given, the minuend and remainder, to find the sub- 
trahend. 

Prob. 10. Given, the subtrahend and remainder, to find the 
minueDd. 

Prob. 11. Given, two or more numbers, to find their product. 

Prob. 12. Given, the product and one of two factors, to find the 
other factor. 

Prob. 18. Given, the continued product of several &ctors and 
all the factors but one, to find that factor. 

Prob. 14. Given, the factors, to find their product. 

Prob. 15 Given, the multiplicand and multiplier, to find the 
product 

Prob. 16. Given, the product and multiplicand, to find the 
multiplier. 

Prob. 17. Given, the product and multiplier, to find the mul- 
tiplicand. 

Prob. 18 Given, two numbers,* to find their quotients. 

Prob 19. Given, the divisor and dividend, to find the quotient 

Prob. 20. Given, the divisor and quotient, to find the dividend. 

Prob. 21. Given, the dividend and quotient, to find the divisor. 

Prob. 22. Given, the divisor, quotient, and remainder, to find 
the dividend. 

Prob. 23. Given, the dividend, quotient, and remainder, to find 
the divisor. 

Prob. 24. Given, the final quotient of a continued division and 
the several divisors, to £ad the dividend. 
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Prob 25. Given, the final quotient of a continned division, the 
first dividend, and all the divisors but one, to find that divisor. 

Prob. 26. Given, the dividend and several divisors of a con- 
tinned division, to find the quotient. 

Prob. 27. Given, two or more sets of numbers, to find the 
difference of their sums. 

Prob. 28. Given, two or more sets of factors, to find the sum of 
their products. 

Prob. 29. Given, one or more sets of factors and one or more 
numbers, to find the sum of the products and the given numbers. 

Prob. 30. Given, two or more sets of factors, to find the differ- 
ence of thoir products. 

Prob. 31. Given^ one or more sets of factors and one or more 
numbers, to find the sum of the products and the given number 
or numbers. 

Prob 32. Given, two or more sets of factors and two or more 
other sets of factors, to find the difference of the sums of the 
products of the former and latter. 

Prob 33. Given, the sum and the difference of two numbers, to 
find the numbers. 

Analysis. If the difference of two unequal numbers be added to 
the less number, the sum will be equal to the greater ; and if this 
sum be added to the greater number, the result will be twice the 
greater number But this result is the sum of the two numbers j^lm 
their difference 

Again, if the difference of two numbers be subtracted from the 
greater number, the remainder will be equal to the less number ; and 
if this remainder be added to the less number, the result will be twice 
the less number. But this result is the sum of the two numbers 
minus their difference. Hence, 

I. The sum of two numbers pltis their difference is equal to 
twice the greater number 

II. The sum of two numbers mimis their difference is equal to 
twice the less number. 
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EXACT DIVISORS. 

138. An Exact Divisor of a number is one that gives an 
integral number for a quotient. And since division is the reverse 
of multiplication, it follows that all the exact divisors of a number 
are factors of that number, and that all its factors are exact 
divisors. 

NoTBS. — 1. Every nnmber is diyisible by itself and unity,* but the number 
itself and unity are not generally considered as factors, or exact divisors of the 
namber. 

2. An exact divisor of a number is sometimes called the meamre of the 
DQmber. 

ISO An Even Hnmber is a number of which 2 is an exact 
divisor; as 2, 4, 6, or 8. 

130» An Odd Hnmber is a number of which 2 is not an exact 
divisor; as 1, 3, 5, 7, or 9. 

131* A Perfect Hnmber is one that is equal to the sum of 
all ita fectors plus 1 ; as 6 = 3 + 2 + 1, or 28 = 14 + 7 + 4 + 
2+1. . 

NoTB. — The only perfect numbers known are 6, 28, 496, 8128, 33550336, 
8589869056, 137438691328,2305843008139952128, 2417851639228158837784576, 
990352031428 W18304488] 6128. 

133« An Imperfect Hnmber is one that is not equal to the 
8nm of Ul its factors plus 1 , as 12^ which is not equal to 6 4- "^ 
+ 3 + 2 + 1. 

ISSL An Abundant Hnmber is one which is less than the 
sum of all its factors pins 1 ; as 18, which is less than 9 + 6 + 
3 + 2 + 1. 

134» A Defective Hnmber is one which is greater than the 
sum of all its factors plus 1 ; as 27^ which is greater than 9+3+1. 

13«S« To show che nature of exact division, and furnish tests 
of divisibiliiy, observe that if we begin with any number, as 4, 
and take once 4, two times 4, three times 4, four times 4, and so 
on indeSnitely, Arming the series 4, 8, 12, 16, eUi., -^^ ^mUXXmbw^ 
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all the numbers that are divisible by 4 ; and from the manner of 
. forming this series, it is evident, 

1st. That the product of any one number of the series by any 
integral number whatever, will contain 4 an exact number of 
times ; 

2d. The mm of any two numbers of the series will contain 4 
an exact number of times ; and 

3d. The difference of any two will contain 4 an exact number, 
of times. Hence, 

I Any number which will exactly divide one of two numbers 
will divide their product. 

II. Any number which will exactly divide each of two numbers 
will divide their sum. 

III. Any number which will exactly divide each of two num- 
bers will divide their difference. 

130. From these principles we derive the following properties: 
I. Any number terminating with 0, 00, 000, etc., is divisible 
by 10, 100, 1000, etc., or by any factor of 10, 100, or 1000. 

For by cutting off the cipher or ciphers, the number .will be divided 
by 10. 100, or 1000, etc., without a remainder, (122) ; and a number 
of which 10, 100, or 1000, etc., is a factor, will contain any factor of 
10, 100, or 1000, etc., (I). 

II A number is divisible by 2 if its right hand figure is even 
or divisible by 2. 

For, the part at the left of the units' place, taken alone, with its 
local value, is a number which terminates with a cipher, and is divi- 
sible by 2, because 2 is a factor of 10, (I) ; and if both parts, taken 
separately, with their local values, are divisible by 2, their sum, which 
is the entire number, is divisible by 2, (135, II). 

NoTR. — Hence, all numbers terminating with 0, 2, 4, 6, or 8, are evem^ and all 
numbers terminating with 1, 3, 5, 7, or 9, are odd, 

III. A number is divisible by 4 if the number expressed by its 
two right hand figures is divisible by 4. 

For, the part at the left of the tens' place, taken alone, with its 

local value, la a number which terminates with two ciphers,, and is 

divisible hj 4, because 4 is a &AtOT oC 100» ^JT^; mA M \j«^ \artB^ 
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taken separately, with their local valaes, are divisible by 4, their sum 
widch is the entire number, is divisible by 4, (135, II) 

IV. A number is divisible by 8 if the number expressed by its 
three right hand figures is divisible by 8. 

For, the part at the left of the hundreds' place, taken alone, with 
its local value, is a number which terminates with three ciphers, and 
18 divisible by 8, because 8 is a &ctor of 1000, (I) ; and if both 
parts, taken separately, with thei^ local values, are divisible by 8, 
their sum, or the entire number, ^ divisible by 8, (135, II). — 

V. A number is divisible by any power of 2, if as many right 
hand figures of the number as are equal to the index of the given 
power, are divisible by the given power. 

For, as 2 is a factor of 10, any power of 2 is a factor of the corres- 
ponding power of 10, or of a unit of an order one higher than is 
indicated by the index of the given power of 2 ; and if both parts 
of a number, taken separately, with their local values, are divisible 
by a power of 2, their sum, or the entire number, is divisible by the 
same power of 2, (135, II). 

VI. A number is divisible by 5 if its right hand figure is 0, 
or 5; 

For, if a number terminates with a cipher, it is divisible by 5, 
because 5 is a factor of 10, (I) ; and if it terminates with 5, both 
parts, the units and the figures at the left of units, taken separately, 
with their local values, are divisible by 5, and consequently their 
sum, or the entire number, is divisible by 5, (135, II). 

VIL A number is divisible by 26 if the number expressed by 
its two right hand figures is divisible by 25. 

For, the part at the left of the tens' figure, taken with its local 
value, is a number terminating with two ciphers, and is divisible by 
25, because 25 Is a factor of 100, (I) ; and if both parts, taken 
separately, with their local values, are divisible by 25, their sum, or 
the entire number, is divisible by 25, (135, II). 

VIII. A number is divisible by any power of 5, if*as many 
right hand figures of the number as are equal to the index of the 
given power are divisible by the given power. 

For, as 5 is a factor of 10, any power of 5 is a factor of the cotres- 
ponding power of 10, or of& unit of an order one Vdg)i«t ^^»5i\a*Mi^ 
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cated by the index of the given power of 5 ; and if both parts of a 
number, taken separately, with their local values, are divisible by a 
power of 5, their sum, or the entire number, is divisible by the same 
power of 5, (135, II). 

IX. A number is divisible by 9 if the sum of its digits is divis* 
ible by 9. 

For, if any number, as 7245, be separated into its parts, 7000 -f 
200 + 40+5, and each part be divided by 9, the several remainders 
will be the digits 7, 2, 4, and 5, respectively ; hence, if the sum of 
these digits, or remainders, be 9 or an exact number of 9's, the entire 
number must contain an exact number of 9'8, and will therefore be 
divisible by 9. 

Note. — Whence it follows that if a number be divided by 9, the remainder 
will be the same as the excess of 9*8 in the sum of the digits of the number. 
Upon this property depends one of the methods of proving the operations in 
the four Fundamental Rules. 

X. A number is divisible by a composite number, when it is 
divisible, successively, by all the component factors of the com- 
posite number. 

For, dividing any number successively by several factors, is the 
same as dividing by the product of these factors, (119, I). 

XI. An odd number is not divisible by an even number. 

For, the product of any even number by any odd number is even ; 
and, consequently, any composite odd number can contain only odd 
factors. 

XII. An even number that is divisible by an odd number, is 
also divisible by twice that odd number. 

For, if any even number be divided by an odd number, the quo* 
tient must be even, and divisible by 2 ; hence, the given even num- 
ber, being divisible successively by the odd number and 2, will be 
divisible by their product, or twice the odd number, (119, I). 

• PRIME NUMBERS. 

137. A Prime Number is one that can not be resolved or 

separated into two or more integral factors. 

Note. — Every number must be either 'pnnie ot eom^ouXA. 
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138* To find all the prime nmnbers within any given limit, 
we observe that all even numbers except 2 are composite ; hence, 
the prime numbers must be sought among the odd numbers 

139e If the odd numbers be written in their order^ thus ; 1, 
3, 6, 7, 9, 11, 13, 15 17, etc., we observe, 

1st. Taking every third number after 3, we have 3 times 3, 5 
times 3, 7 times 3, and so on ; which are the only odd numbers 
divisible by 3. 

2d. Taking every fifth number after 5, we have 3 times 5, 5 
times 5, 7 times 5, and so on; which are the only odd numbers 
divisible by 5. And the same will be true of every other number 
iu the series. Hence, 

3d. If we cancel every third number, counting from 3, no 
number divisible by 3 will be left; and bince 3 times 5 will be 
canceled, 5 times 5^ or 25, will be the least composite number left 
in the series. Hecce^ 

4th. If we cancel every fifth number, counting from 25, no 
number divisible by 5 will be left; and since 3 times 7, and 5 
times 7, will be canceled, 7 times 7, or 49, will be the least com- 
posite number left in the series. And thus with all the prime 
numbers. Hence, 

\jlOm To find all the prime numbers within any given limit, 
we have the following 

Rule. I. Write aUihe odd numbers in their natural order, 
II. Cancel^ yr cross out, 3 times 3, or 9, and every third number 

after it; 5 times 5, or 25, a^d every fifth number after it; 7 times 
- *Jy or 49, and every seventh number after if; and so on, bet/inning 

with the second power of each prime number in succession, tiU the 

given limit is reached. The numbers remaining, together with the 

number 2, vnil be the prims numbers required. 

Notes. — 1. It is UDnecessary to count for every ninth nnmber after 9 times 9, 
for being divirible by 3, they will be found already canceled ,• the same may De 
Mid of any other canceled, or composite number. 

2. This method of obtaining a list of the prime numbers was employed by 
Eratostbenes (bom b. c, 275), and is called Eratoithet^et^ Sieve, 
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TABLE OF PRIME NUMBERS LESS THAN 1000. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


5 


71 


157 


251 


353 


457 


571 


678 


797 


911 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


13 


83 


173 


269 


37d 


467 


593 


691 


821 


937 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


43 


127 


223 


313 


421 


523 


641 


. 751 


863 


991 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


53 


137 


229 


331 


433 


547 


647 


761 


881 





FACTORING. 
CASE 1. 

141. To resolve any composite number into its 
prime factors. 

The Prime Factors of a number are those prime nuinbers 
which multiplied together will produce the given number. 

143. The process of factoring numbers depends upon the fol- 
lowing principles : 

I. Every prime factor of a number is an exact divisor of that 
number. 

II. The only exact divisors of a number are its prime factors, or 
some combination of its prime factors. 

1. What are the prime factors of 798 ? 

Analysis. Since the given number is even, we 
divide by 2, and obtain an odd number, 399, for a 
quotient We then divide by the prime nnmben 
3, 7, and 19, successively, and the last quotient is 
I. The divisors, % ^,7, tixi^ \^, «s« iS&A ^run» 
factors required, {JX), "HLe»ft^,\5ftft 
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2 
3 

7 



798 
399 



V. 



/ 



133 



19/ 19 
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Rule. Divide the given number hy any prime factor ; divide 
the quotient in the same manner, and so continue the division until 
the quotient is a prime number. The several divisors and the last 
gwtient wiU he the prim^ fa>ctors required 

Proot. The product of all the prime factors wiP be the given 

number. 

EXAMPLES FOB PRACTICE. 

1. What are the prime factors of 2150 ? 

2. What are the prime &ctors of 2445 ? 

3. What are the prime factors of 6300 ? 
4 What are the prime factors of 21504 ? 

5. What are the prime factors of 2366 ? 

6. What are the prime factors of 1000 ? 

7. What are the prime factors of 390625 ? 

8. What are the prime factors of 999999 ? 

14:3. If the prime factors of a number are small, as 2, 3, 5) 
7, or 11, they may be easily found by the tests of divisibility, 
(ISO), or by trial. But numbers may be proposed requiring many 
trials to find their prime factors. This difficulty is obviated, 
within a certain limit, by the Factor Table given on pages 72, 73. 
By prefixing each number in bold-face type in the column 
of Numbers, to the several numbers following it in the same divis- 
ion of the column, we shall form all the composite numbers less 
than 10,000, and not divisible by 2, 3, 5, 7, or 11; the numbers 
in the columns of Factors are the least prime factors of the num- 
bers thus formed respectively. Thus^ in one of the columns of 
Numbers we find 39, in bold-face type, and below 39, in the same 
column, is 77, which annexed to 39, forms 3977, a composite num- 
ber. The least prime factor of this number is 41, which we find 
at the right of 77, in the column of Factors. 

14^ Hence, for the use of this table, we have the following 

Rule. I. Cancel /rom the given number all factors less than 
18, and then find the remaining factors by the table. 

11. If amy number less than 10,000 is not found in- the tahle^ 
Mid is nai diviMk b^ 2,3, 5, 7, or 11, ie 18 primt. 
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FACTOR TABLB. 



/ 



Numbrr*. 
Factor*. 


Number*. 
Factor*. 


Number*. 
Factor*. 


Number*. 
Factor*. 


Numbers. 
Factor*. 


Number*. 
Factor*. 


Number*. 
Factor*. 


Number*. 

Factor*. 

1 


Number*. 
Factor*. 


Number*. 
Factors. 


Number*. 
Factors. 


1 


99 29 


11 17 


43 29 


*79 37 


41 17 


83 17 


41 23 


09 31 


17 53 


77 31 


69 13 


9 


17 13 


67 19 


83 13 


61 13 


97 43 


69 17 


13 19 


27 29 


83 71 


» 


01 17 


67 31 


61 37 


89 19 


77 13 


34 


69 53 


21 29 


4747 


91 29 


21 1} 


23 13 


69 13 


63 13 


91 47 


88 19 


01 19 


87 13 


81 61 


67 «r 


5» 


47 ij 


43 23 


15 


»0 


»5 


87 29 


03 41 


9317 


4343 


69 19 


07 41 


89 17 


49 13 


01 19 


21 4J 


01 41 


93 41 


19 13 


30 


61 19 


71 13 


18 13 


99 13 


61 31 


13 17 


33 19 


07 23 


30 


27 23 


01 47 


69 17 


77 17 


19 17 


3 


89 23 


17 37 


41 13 


09 13 


07 31 


81 47 


37 Ji 


79 29 


48 


21 23 


23 17 


10 


87 29 


47 23 


S3 17 


13 23 


89 19 


63 59 


81 13 


11 17 


89 13 


61 19 


03 17 


41 23 


69 29 


3743 


29 13 


73 23 


69 37 


87 41 


19 61 


49 29 
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07 19 
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71 19 


61 13 


43 17 


81 59 
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93 23 


41 47 
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91 17 


27 13 


91 37 


77 3« 


67 17 


63 43 


97 13 


73 29 
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43 29 


63 19 
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63 23 
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81 13 
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49 17 
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99 23 
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61 53 


40 
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69 43 


53 


93 17 
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61 13 
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03 29 


69 43 


09 19 


63 61 
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87 17 
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69 41 
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39 17 


81 41 
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23 43 


27 53 


89 37 


33 37 


71 17 


91 67 


21 17 


29 23 


47 31 


91 19 


83 37 


27 37 


31 31 


99 59 


43 13 


89 67 


97 59 


29 73 


33 13 


67 13 


17 


97 13 


41 19 


33 13 36 


61 31 


45 


40 


39 19 


61 19 


69 19 


03 13 


sa 


69 17 


83 43 


01 13 


63 17 


11 13 


01 13 


63 53 


69 13 


89 29 


11 29 


01 31 


»7 


4947 


11 23 


69 13 


81 23 


18 17 


59 23 


89 19 


1» 


17 17 


0947 


01 37 


61 23 


29 19 


87 61 


87 13 


27 13 


63 31 
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07 17 


39 37 


27 17 


43 13 


61 29 


49 41 


97 17 


41 19 


79 13 


71 41 


11 13 


19 23 


61 17 


31 23 


47 41 78 19 


63 13 


41 


63 29 


81 17 


77 19 


29 17 


41 17 


63 41 


49 13 


59 31 93 11 


67 19 


17 23 


69 47 


97 19 


89 17 


67 23 


47 29 


69 29 
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79 13 


21 13 


73 17 
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94 


89 13 


61 13 


81 i; 


63 31 


73 47 J sa 


83 29 


41 41 


77 23 


17 99 


29 61 


97 17 


71 3> 


\8 


79 43 ^8 


11 13 


37 


63 23 


79 19 


29 47 


47 13 


7 


73 19 


07 13 


91 29 


09 53 


33 53 


18 47 


7143 


89 13 


41 71 


59 53 


03 19 


13 


17 23 


»3 


13 29 39 41 


21 61 


81 37 


46 
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61 43 


13 23 


13 13 


19 17 
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31 19 47 17 


37 37 


83 47 


01 43 


67 13 


73 13 


31 17 


33 31 


29 31 


27 13 


39 17 


63 13 


43 19 


87 53 


07 17 


63 61 


91 17 


67 13 


39 13 


43 19 


29 17 


67 47 


77 29 


49 23 


89 59 


19 31 


69 37 


97 23 


79 19 


43 17 


4943 


53 13 


69 19 


81 17 


67 13 


99 13 


33 41 


83 13 


55 


93 13 


49 19 


63 17 


63 17 


73 13 


87 19 


63 53 


4S 


61 59 


51 


13 37 


99 17 


57 23 


91 31 


69 23 


81 43 


93 37 


81 19 


23 41 


67 13 


11 19 


39 29 


8 


63 Z9 


10 


94 


99 13 


33 


91 17 


37 19 


81 31 


2347 


48 23 


17 19 


69 37 


09 23 


07 29 


SO 


17 3> 


99 29 


47 31 


87 43 


29 23 


40 31 


41 29 


87 19 


19 19 


13 19 


11 41 


3747 


38 


67 17 


93 13 


41 53 


61 67 


61 23 


91 13 


21 17 


19 41 


21 23 


41 13 


09 13 


43 


99 37 


48 37 


67 19 


71 13)1* 


27 41 


49 31 


23 37 


49 17 


11 37 


03 13 


47 


49 19 
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29 29 
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56 


60 


51 13 


57 13 


23 71 


1347 


03 1} 


01 17 


43 17 


59 19 


67 13 


61 47 


27 A3 


17 19 


0971 


19 13 


63 23 


77 13 


77 19 


68 79 


83 A9 


41 A3 


11 ji 


23 19 


67 29 


87 71 


79 A9 


97 43 


47 13 


5379 


IT 41 


31 37 


87 13 


89 83 


89 37 


77 


51 83 


71 43 


27 17 


49 £3 


9343 


93 61 


91 A3 


09 13 


77 41 


73 37 


29 13 


69 71 


«7 73 


69 


73 


29 59 


83 59 


79 61 


33 43 


71 13 


99 67 


01 67 


03 67 


89 71 


81 


83 17 


7153 


77 59 


65 


13 31 


13 71 


47 61 


19 A3 


89 13 


81 ij 


61 


09 A3 


20 13 


19 13 


51 A3 


31 47 


97 A9 


9941 


03 17 


11 17 


31 19 


27 17 


« 17 


87 79 


85 


67 


07 31 


27 61 


4353 


30 41 


71 19 


43 17 


07 47 


07 ij 


03 41 


8847 


53 17 


61 17 


81 31 


49 29 


09 67 


IS 19 


10 a9 


89 13 


73 19 


63 37 


83 43 


58 31 


31 19 


23 59 


87 17 


41 31 


89 A9 


67 53 


87 13 


69 41 


49 83 


29 17 


W47 


67 79 


TO 


7373 


78 


77 13 


51 17 


60 ij 


01 61 


8819 


03 47 


7947 


01 A9 


89 19 


67 43 


«r 71 


60 31 


93 19 


09 43 


87 83 


07 37 


8S 


67 13 


71 19 


79 37 


66 


81 79 


91 19 


U 73 


01 59 


79 A3 


73 aj 


87 %i 


13 17 


33 13 


97 13 


13 13 


03 13 


87 31 


77 51 


91 41 


17 13 


87 31 


74 


31 41 


07 29 


93 13 


68 


6ii 


23 37 


61 A3 


00 31 


87 17 


18 43 


86 


00 J7 


27 13 


81 19 


87 37 


21 41 


40 47 


27 19 


11 79 


83 19 


33 A3 


41 A9 


81 73 


23 13 


59 29 


4973 


21 37 


87 13 


39 17 


4717 


87 19 


20 17 


71 17 


81 37 


33 89 


91 43 


41 79 


40 61 


9341 


30 43 


01 13 


67 A3 


89 53 


0371 


53 13 


«7 59 


W47 


53 >9 


97 53 


79 17 


51 41 


09 17 


83 61 


8841 


99 31 


63 17 


79 


9943 


53 17 


69 


89 19 


W 37 


Tl 


71 31 


13 41 


83 


71 13 


09 19 


63 


67 


11 13 


03 59 


21 89 


03 19 


83 19 


u»i 


IS 59 


07 19 


28 17 


75 


89 17 


21 53 


87 


17 61 


19 71 


81 53 


41 37 


01 13 


43 13 


33 13 


11 31 


21 31 


31 13 


89 A3 


53 A3 


19 73 


87 73 


39 31 


17 A3 


83 17 


41 17 


49 17 


57 17 


81 17 


61 19 


41 19 


49 13 


41 13 


71 13 


61 43 


63 13 


43 19 


67 31 


47 17 


59 19 


47 19 


83 13 


67 A9 


69 67 


71 67 


60 13 


57 61 


73 31 


60 59 


64 


67 67 


71 71 


97 71 


7979 


59 13 


77 67 


63 67 


01 37 


78 13 


81 43 


76 


81 A3 


81 17 


91 59 


»47 


03 19 


99 13 


99 A3 


13 23 


91 61 


83 83 


97 19 


TT4I 


07 43 


68 


7S 


19 19 


99 19 


99 37 


88 


8831 


09 13 


17 17 


01 19 


27 A9 


80 


84 


01 13 
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81 59 


21 19 


23 31 


31 13 


03 53 


01 31 


09 A3 


«U 
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47 41 


41 13 


33 17 


21 13 


11 41 


43 37 
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61 53 
57 17 
73 19 
79 13 
81 83 
91 17 
89 
03 29 
09 59 
17 37 
27 79 
47 23 
57 13 
59 17 

77 47 
83 13 

89 89 
93 17 
90 
17 71 
19 29 
47 83 
61 13 
71 47 
7343 
77 29 
83 it 
89 61 
91 
01 19 
IS 13 
81 23 
89 13 
43 41 
67 89 

69 53 
79 67 
93 29 
97 17 
9» 
11 61 
17 13 
23 A3 
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5947 
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63 59 


73 17 


60 13 


83 A3 


71 73 


97 


87 37 


01 89 


99 17 


08 31 


93 


07 17 
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07 41 


31 37 
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61 43 
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63 13 


47 13 


73 29 
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98 


89 41 


09 17 


94 
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41 13 
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51 13 
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09 17 
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81 19 


81 41 
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93 13 


95 


99 19 


03 13 


99 


09 37 


18 A3 


17 31 


1747 


23 89 


87 19 


29 13 


48 61 


53 41 
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57 19 


69 A3 


63 73 
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71 17 


79 17 


77 61 


83 67 


89 43 
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93 53 


97 13 


99 29 
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07 13 




17 59 




87 A3 




41 31 
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7 
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17 


8969 


17 
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74 ' PROPBRTIES OF NUMBERa 

1. Besolve 1961 into its prime &ctors. 

OPERATION. Analtsis. Cutting off the two 

1961 -7- 37 = 53 Tight hand figures of the given 

^ 1961 sa 37 X 53, Arts. number, and referring to the table, 

column No., we find the other part, 
19, in bold-face type ; and under it, in the same division of the column, 
we find 61, the figures cut off; at the right of 61, in column Fac, we 
find 37, the least prime factor of the given number. Dividing by 37, 
we obtain 53, the other factor. 

2. Resolve 188139 into its prime factors. 

OPERATION. Analysis. We find by trial 

that the given number is divisible 
by 3 and 7 ; dividing by these fac- 
tors, we have for a quotient 8959. 
By referring to the factor table, 
we find the least prime factor of 
this number to be 17 ; dividing by 
17, we have 527 for a quotient. 
3 X 7 X 17 X 17 X 31, Am. Referring again to the table, we 

find 17 to be the least factor of 
527, and the other factor, 31, is prime. 

EXAMPLES FOR PRAGTIOE. 

1. Resolve 18902 into its prime factors. Ans 2, 13, 727. 

2. Resolve 352002 into its prime factors. 

3. Resolve 6851 into its prime factors. ' 

4. Resolve 9367 into its prime factors. 

5. Resolve 203566 into its prime factors. 

6. Resolve 59843 into its prime factors. 

7. Resolve 9991 into its prime factors. 

8. Resolve 123015 into its prime factors. 

9. Resolve 893235 into its prime factors. 

10. Resolve 390976 into its prime factors. 

11. Resolve 225071 into its prime factors. 

12. Resolve 81770 into its prime factors. 

13. Resolve 6409 into its prime factors. 

14. Resolve 178296 into its prime factors. 
Id Resolve 714210 into its prime &cU>i!&. 
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CASE II. 

145. To find all the exact divisors of a number. 

It is evident that all the prime factors of a number^ togotLer 
with all the possible combinations of those prime factors, will coD' 
stitnte all the exact divisors of that number, (143, II). 

1. What are all the exact divisors of 860 ? 

OPERATION. 

360 =1x2x2x2x3x3x5. 



ilns." 



1 
3 
9 
5 
15 
45 



2 
6 
18 
10 
30 
90 



4 
12 
36 
20 
60 
180 



8 Combinations of 1 and 2. 
^^ ^ " "1 and 2 and 3. 






72 

40 

120) 

360 ; 



it 



it 



u 



" 1 and 2 and 5. 

<< 1 and 2 and 3 and 5 



Analysis. By Case I we find the prime factors of 360 to l)o 1, 2. 
% 2, 3, 3, and 5. As 2 occurs three times as a factor, the different 
combinations of 1 and 2 by which 360 is divisible will be 1, 1x2 = 2, 
1 X 2 X 2 = 4, and 1 X 2 X 2 X 2 = 8; these we write in the first line. 
Multiplying the first line by 3 and writing the products in the second 
line, and the second line by 3, writing the products in the third lino, 
we have in the first, second and third lines all the different combiua' 
tions of 1, 2, and 3, by which 360 is divisible. Multiplying the firsts 
secoi^d and third lines by 5, and writing the products in the fourth, 
fifth and sixth lines, respectively, we have in the six lines together, 
every combination of the prime factors by which the given number.. 
360, is divisible. 

Hence the following 

KuLB. I. Resolve the given number into its prime /actors. 

II Form a series having \for the first term, that prime factor 
which occurs the greatest number of times in the given number for 
the second term, the square of this factor for the third term, and 80 
071, tiH a term is rea^^hed containing this factor as many times as it 
occurs in th^ given number, 

III. Multiply the numbers in this line by another factory jmd 
these results hy the sam^ factor, and so on, as many times oa ihiM 
/(tcior occurs tn the ^ven number. 
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IV. Multiply all the comhinations now ohtained hy cmother 
factor in continued multiplication, and thus proceed tUl aU the dif- 
ferent/actors have been used. All the comhmations ohtamed will 
be the i^xact divisors sought, 

EXAMPLES FOR PRAOTIOE. 

1. What are all the exact divisors of 120 f 

Ans. 1, 2, 3, 4, 6, 6, 8, 10, 12, 15, 20, 24, 30, 40, 60, 120. 

2. Find all the exact divnvors of 84. 

Ans. 1, 2, 3, 4, 6, 7, 12, 14, 21, 28, 42, 84. 

3. Find all the exact divisors of 100. 

Ans. 1, 2, 4, 6, 10, 20, 25, 50, 100. 

4. Find all the exact divisors of 420. 

^^ ( 1, 2, 3, 4, 5, 6, 7, 10, 12, 14, 15, 20, 21, 28, 
' ( 30, 35, 42, 60, 70, 84, 105, 140, 210, 420. 

5. Find all the exact divisors of 1050. 

. j 1, 2, 3, 5, 6, 7, 10, 14, 15, 21, 25, 30, 35, 42, 50, 70, 
' 1 75, 105, 150, 175, 210, 350, 525, 1050. 

GREATEST COMMON DIVISOR. 

146. A Common Divisor of two or more numbers is a number 
that will exactly divide each of them. 

147. The Greatest Common Divisor of two or more numbers 
IS the greatest number that will exactly divide each of them. 

148. Numbers Prime to each other are such as have no com- 
mon divisor. 

NoTK. — A common divisor is sometimes called a CommoH Meature / and the 
greatest common divisor, the Oreat^t Common Measure, 

CASE I. 

149« When the numbers can be readily factored. 

It is evident that if several numbers have a common divisor, 
they may all be divided by any component factor of this divisor, 
and the resulting quotients by another component &ctor^ and so 
oo, till all the component factors have \>eeu xva^. 



GREATEST COMMON DIVISOR. tT 

1. Wliat is the greatest common divisor of 28, 140, and 420 f 

OPERATION. Analysis. We readily see that 7 

28 . . 140 . . 420 will exactly divide each of the given 

"T ^ "^ numbers; and then, 4 will exactly 

'-^ '-^ divide each of the resulting (quotients. 

1 ■ . 5 . . 16 Hence, each of the given numbers 



7 
4 



4 X 7 B= 28, Ans, c^J^ ^ exactly divided by 7 times 4 ; 

and these numbers must be compo- 
nent factors of the greatest common divisor. Now, if chore were any 
other component factor of the greatest common divisor, the quotients, 
1, 5 and 15, would be divisible by it. But these quotients are prime 
to each other ; therefore, 7 and 4 are all the component factors of the 
irroatest common divisor sought. 

Fr(Mn this analysis we derive the following 

Rule. I. Write the numbers in a liney with a vertical line at 
the Je/t^ and divide hy any factor common to aU the numbers, 

II. Divide the quotients in like manner ^ and continue the divi- 
sion tin a set of quotients « obtained thai, are prime to each other, 

III. MuUipfy all the divisors together, and the product vriU be 
the greatest common divisor sought, 

EXAMPLES FOB PRACTICE. 

1. What is the greatest eommon divisor of 40, 75, and 100? 

Ans, 6. 

2. What is the greatest common divisor of 18, 30, 36, 42, 
and 547 

3. What is the greatest common divisor of 42, 63, 126, and 
189 T Ans, 21. 

4. What is tKe greatest common divisor of 135, 225, 270, and 
315? Ans, 45. 

5. What is die greatest common divisor of 84, 126, 210, 252/ 
294, and 462 ? 

6. What is the greatest common divisor of 216, 360, 432, 648, 
and 936? Ans, 72. 

7. What is the greatest common divisor of 102^ 153, and 255 ? 

7* 
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8. What is the greatest oommon divisor of 756, and 1575 ? 

9. What is the greatest common divisor of 182, 364, and 455? 

10. What is the greatest common divisor of 2520, and 3240 ? 

Am. 360. 

11. What is the greatest common divisor of 1428, and 1092 ? 

12. What is the greatest common divisor of 1008, and 1036 ? 

Ans, 28. • 

CASE II. 

ISO. When the numbers cannot be readily factored. 

The analysis of the method in this case depends upon the 
following properties of divisors. 

I. An exact divisor divides any number of times its dividend. 

II. A common divisor of two numbers is an exact divisor of 
their sum. 

in. A common divisor of two numbers is an^exact divisor of 
their difference. 
Note. — The last two properties are essentially the same as 102, II, HL 

1. What is the greatest common divisor of 527, and 1207 ? 
OPERATION. Analysis. We will first describe the pro- 

cess, and then examine the reasons for the 
several steps in the operation. Drawing two 
vertical lines, we place the greater number 
on the right, and the less number on the left, 
one line lower down. We then divide 1207, 
the greater number, by 527, the less, and 
v.Tite the quotient, 2, between the verticals, 
the product, 1054, opposite the less number and under the greater, 
and the remainder, 153, below. We next divide 527 by this re- 
mainder, writing the quotient, 3, between the verticals, the product, 
459, on the left, and the remainder, 68, below. We again divide the 
last divisor, 153, by 68, and obtain 2 for a quotient, 136 for a pro- 
duct, and 17 for a remainder, all of which we write in the same orderl 
»s in the former steps. Finally, dividing the last divisor, 68, by the 
last remainder, 17, we have na remainder, and 17, the last divisor, is 
Oie greatest common divisor of the given numbers. 

Now, observing that the dividend is always the sum of the product 
ad remainder, and that the remainder is aVwaja >2bft di^crewie ^^VJcLt^ 



527 
459 



68 
68 



2 


1054 


3 


153 


2 


136 


4 


17 
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dividend and prodact, we first trace the work in the reverse order, aa 
indicated bj the arroTi* line in the diagram below. 

TiON. 17 divides 68, as proved by the 



527 



1 



1207 




68 
1054, (I) 



last division ; it will also divide 
2 times 68, or 136, (I). Now, aa 
17 divides both itself and 136, it 
will divide 153, their sum, (II). 
It will also divide 3 times 153, or 
459, (I) ; and since it is a com- 
mon divisor of 459 and 68, it 
must divide their sum, 527, which 
is one of the given numbers. It 
will also divide 2 times 527, or 



; H^d since it is a common divisor of 1054 and 153, it must 
divide their sum, 1207, the greater number, (II). Hence, 17 is aconi- 
nvm divisor of the given numbers. 
Again, tracing the work in the direct order, as indicated in the fol- 
lowing diagram, we know that 



I 



1207 



627 



459 



68 



1054 



163 



136 



17 



the^ea^^ common divisor, what- 
ever it he, must divide 2 times 
527, or 1054, (I). And since it 
will divide both 1054 and 1207, 
it must divide their difference, 
153, (III). It will also divide S 
times 153, or 459, (I) ; and as it 
wiU divide both 459 and 527, it 
must divide their difference, 68, 
(III). It will also divide 2 times 
68, or 136, (I) ; and as it will 

divide both 136 and 153, it must di^de their difference, 17, (III) ; 

henee^ it cannot be greater than 17. 

Thus we have shown^ 

Ist. That 17 is a common divisor of the given numbers. 
2d. That their greatest common divisor, whatever it be, cannot 
be greater than 17. Hence it mnst be 17. 
From this example and analysis, we derive the following 

BuLE. I. Draw two verticals^ and write the two numbers, ons 
091 each side, ^ greater number one linje above t&e less* 
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II. Divide the greater number hy the less, writing the quotienl 
between the verticals^ the product under the dividend, and the re- 
mainder below, 

III. Divide the less number by the remainder, the Icut divisor 
by the last remainder, and so on, till nothing remains. The last 
divisor will be the greatest common divi^r sought, 

IV. If more than two numbers be given, first find the greatest 
common divisor of two of them, and then of this divisor and one 
of the remaining numbers, and so on to the last ; the last common 
divisor found will be the greatest common divisor required, 

NoTBB. — 1. When more than two nnmbera are giren, it is better to begin with 
the least two. • 

2. If at any point in the operation a prime number oecnr na a remainder, it 
MkUBt be a common diyisor, or the giren numbers hare no e<Hmmon diyisor. 



EXAMPLES FOR PRAOTIOE. 

L What is the greatest common divisor of 18607 and 4179797 



OPERATION. 



18607 



17250 

1357 

966 



391 
368 



Ans. 



23 



417979 
37214 





45839 


2 


37214 


2 


8625 


6 


8142 


2 


488 


1 


391 


4 


92 


4 


92 



2. Wliat is the greatest common divisor of 10661 and 128031 



OPERATION. 

12303 



10661 

9852 



Pnme 809 



1 
6 



10661 



1642 
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GREAT8SI COMMON DIVISOR. gl 

8. What is the greatest oommon divisor of 336 and 812 ^ 

Ans. 28. 

4. What is the greatest common divisor of 407 and 10G7 ? 

5. What is the greatest common divisor of 825 and 1372 ? 

6. What is the greatest common divisor of 2041 and 8476 ? 

An$. 13. 

7. What is the greatest common divisor of 3281 and 10778 ? 
. 8. Find the greatest common divisor of 22579, and 116939. 

9. What is the greatest common divisor of 49373 and 147731 f 

Ari8. 97. 

10. What is the greatest common divisor of 1005973 and 
4616175 ? 

11. Find the greatest common divisor of 292, 1022, and 1095: 

Ans. 73. 

12. What is the greatest common divisor of 4718, 6951, and 
8876? Ans. 7. 

13. Find the greatest common divisor of 141, 799, and 940. 

14. What is the greatest oommon divisor of 484391 and 684877 ? 

Ans. 701. 

15. A farmer wishes to put 364 bushels of corn and 455 bushels 
(^ oats into the least number of bins possible, that shall contain 
the same number of bushels without mixing the two kinds of 
grain ; what number of bushels must each bin hold ? 

Ans. 91. 

16. A gentleman having a triangular piece of land, the sides of 
^hich are 165 feet, 231 feet, and 385 feet, wishes to inclose it 
with a fence having pannels of the greatest possible uniform 
length; what will be the length of each pan n el? 

17. B has J620, C $1116, and D $1488, with which they agree 
to purchase horses, at the highest price per head that will allow 
each man to invest all his money ; how many horses can each man 
purchase? Ans. B 5, C 9, and D 12. 

18. How many rails will inclose a field 14599 feet long by 
10361 feet wide, provided the fence is straight, and 7 rails high, 
aod tlie rails of equal length; and the longest that can be used ? 

Ah«. ^^'i^ 
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LEAST CX)MMON MULTIPLE. 
ISl* A Multiple is a number exactly divisible by a given 
number ; tbus^ 20 is a multiple of 4. 

Notes. — 1. A multiple is necessarily composite; a divisor may be either 
prime or composite. 

2. A number is a divisor of all its multiples and a multiple of all its divisors. 

1S3« A Common Multiple is a number exactly divisible by 
two or more given numbers ; thus^ 20 is a common multiple of 2, 
4^ 5, and 10. 

1S3. The Least Common Multiple of two or more numbers 
is the least number exactly divisible by those numbers; thus^ 24 
is the least common multiple of 8^ 4, 6, and 8. 

1S41* From the definition it is evident that the product of two 
or more numbers, or any number of times their product, must be 
a common multiple of the numbers. Hence, A common mtdtiple 
of two or mo7'e numbers may be found by mviUiplying the gwem 
numbers together, 

\SS. To find the least common multiple. 

flBST METHOD. 

From the relations of multiple and divisor we have the following 
properties : 

I. A multiple of a number must contain all the prime factors 
of that number. 

II. A common multiple of two or more numbers must contain 
all the prime factors of each of those numbers. 

III. The least common multiple of two or more numbers must 
contain all the prime factors of each of those numbers, and no 
other factors. 

1. Find the least common multiple of 63, 66, and 78. 

OPERATION. Analysis. The 

63 =s 3 X 3 X 7 number cannot be less 

66 = 2 X 3 X 11 than 78, because it 

78 = 2 X 3 X 13 must contain 78 ; and 

2x3xl3xllx3x7« 18018 Ans. if it contains 78, it 

must contain all iti 
prime factors, viz,; 2 X 3 X 13. 
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We here have all the prime factors, and also all the factors of 6$ 

except 11. Annexing 11 to the series of factors, 

2 X 3 X 13 X 11, 

and we haye all the prime factors of 78 and 66, and i^so all the fao^ 

tors of 63 except one 3, and 7. Annexing 3 and 7 to the series of 

factors, 

2 X 3 X 13 X 11 X 3 X 7, 

and we have all the prime factors of each of the given numbers, and, 

no oiker^ ; hence the product of this series of factors is the least 

ooDunon multiple of the given numbers, (HI). 

From this example and analysis we deduce the following 

EuLE. I. Resolve the gwen numbers into their prime factors, 
n. Midtiply together aH the prime Jhcfors of the largest numher^ 
and 9uch prime foictors of the other nwmbers as are not found in 
the largest number^ <wd their product vnll he the least common 
wuUiple. 

NoTR. — When a prime factor is repeated in any of the given nnmbers, it 
mast be taken as many times in the multiple, as the greatest number of times it 
ippeara in any of the given numbers* 

EXAMPLES FOft PRACTICE. 

1. Mnd the least common multiple of 60, 84, and 132. 

Ans. 4620. 

2. Find the least common moltiple of 21, 30, 44, and 126. 

Ans. 13,860. 

3. Mod tlie least common multiple of 8, 12, 20, and 30. 

4. Find the least common multiple of 16, 60, 140, and 210. 

Ans. 1,680, 

5. Find the least common multiple of 7, 15, 21, 25, and 35. 

6. Find the least common multiple of 14, 19, 38, 42, and 57. 

Ans. 798. 

7. Find the least common multiple of 144, 240, 480, 960. 

SECOND METHOD. 

ISO* 1* Wliat is the least common multiple of 4, 9, 12^ 18, 
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OFIRATIOM. 

4 . . 9 . . 12 . . 18 . . 86 


2 
3 


2 . . 9 . . 6 . . 9 . . 18 
9. . 3.. 9.. 9 


8" 


8 3 3 



2x2x3x3 = 36 Am. 



Analysis. We first write 
the given numbers in a se- 
ries with a vertical line at 
the lefL Since 2 is a fac- 
tor of same of the given 
numbers, it must be a factor 
of the least common mul- 
tiple sought, (US, HI). Di- 



viding as many of the numbers as are divisible by 2, we write the. 
quotients, and the undivided number, 9, in a line underneath. Now, 
since some of the numbers in the second line contain the factor 2, the 
least common multiple must contain another 2, and we again divide 
by 2, omitting to write any quotient when it is 1. We next divide 
by 3 for a like reason, and still again by 3. By this process we have 
transferred all the factors of each of the numbers to the left of the 
vertical ; and their product, 36, must be the least common multiple 
sought, (166, III). 

2. What is the least common multiple of 20, 12, 15, and 75 ? 

OPERATION. Analysis. We readily 

see that 2 and 5 are among 
the factors of the given num- 
bers, and must be factors of 
the least common multiple ; 
hence, writing 2 and 5 at the 
left, we divide every number 



2,5 
2,3 


20 . . 12 . . 15 . . 75 
2 . . 6 . . 3 . . 15 


5 


5 



2x5x2x3x5 = 300, Ana, 



that is divisible by either of these factors or by their product; thus, 
we divide 20 by both 2 and 5 ; 12 by 2 ; 15 by 5 ; and 75 by 5. We 
next divide the second line in like manner by 2 and 3 ; and afterward 
the third line by 5. By this process we collect the factors of the 
given numbers into groups ; and the product of the factors at the 
left of the vertical is the least common multiple sought. 

3' What is the least common multiple of 7, 10, 15, 42, and 70? 

Analysis. In this operation 



3,7 
2,5 



OPERATION. 

15 . . 42 . . 70 



10 



3x7x2x5 = 210, Arts, 



we omit the 7 and 10, because 
they are exactiy contained in 
some of the other given numbers ; 
thus, 7 is contained in 42, and 10 
in 70 ; and whatever will contain 
Hence we have only to find tba 



42 and 70 must contain 7 and 10. 
^-"Hst common multiple of the remaining num\>eta, \b, AlL, ^\A1^. 
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From these examples we derive the following 

Rule, I. Write the numbers in a line, omitting such of the 
maUer numbers as are factors of the larger, and draw a vertical 
line at the left. 

n. Divide by any prime factor or factors that may be contained 
vt one or more of the given numherSy and write the quotients and 
undivided numbers in a line undemeathy omitting the Vs, 

m. In Uke manner divide the quotients and undivided numberSy 
and contimte the process till aU the factors of the given numbers 
have been transferred to the left of the vertical. Hum multiply 
these factors together^ and their product mUl be the i^east common 
multiple required, 

NoTK. — We may use a composite nnmber for a divisor, when it is contained 
in all the given numbers. 

EXAMPLES FOB PRAOTIOE. 

1. What is the least common multiple of 15^ 18, 21, 24, 35^ 
36, 42, 50, and 60 ? Am, 12G00. 

2. What is the least common multiple of 6, 8, 10, 15, 18, 20, 
and 24? Ans, 360. 

3. What is the least common multiple of 9, 15, 25, 35, 45, and 
100? Ans, 6300. 

4. What is the least common multiple of 18, 27, 36, and 40 ? 

5. What is the least common multiple of 12, 26, and 52 ? 

6. What is the least common multiple of 32, 34, and 36 ? 

Ans, 4896. 
7: What is the least common multiple of 8, 12, 18, 24, 27, and 
^? 

8. What is the least common multiple of 22, 33, 44, 55, and 
66? 

9. What is the least common multiple of 64, 84, 96, and 216 ? 

10. K A cam build 14 rods of fence in a day, B 25 rods, C 8 
rods, and D 20 rods, what is the least number of rods that will 
fmmiah a number of whole dajs' work to either one of the four 
men f Awk \\Qft 
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11. What is the smallest sum of money for which I can pur* 
chase either sheep at $4 per heod, or cows at $21, or oxen at (49, 
or horses at 972 F Ana. $3528 

12. A can dig 4 rods of ditch in a day, B can dig 8 rods, and 
C can dig 6 rods ; what must be the length of the shortest ditch, 

'^ that will furnish exact days' labor either for each working alone 
or for all working together ? Ana, 72 rods. 

13. The forward wheel of a carriage wis 11 feet in circumfer« 
ence, and the hind wheel 15 feet ; a rivet in the tire of each was 
up when the carriage started, and when it stopped the same rivets 
were up together for the 575th time ; how many miles had the 
carriage traveled, allowing 5280 feet to the mile ? 

Ans. 17 miles 4950 feet. 

CANCELLATION. 

ltS7« Cancellation is the process of rejecting equal factors 
from numbers sustaining to each other the relation of dividend 
and divisor. 

1S8« It is evident that factors common to the dividend and 
divisor may be rejected without changing the quotient, (117| 
III). 

1. Divide 1365 by 105. 

^„„„.^,^„ Analysis. We first in- 

OPERATION. J- i. ^u J- • • V 

io«5 sr V A V f V 1^ ^^^^ *^® division by wrt 

IdbD ^ ^X pxFXi6 ^ ^^ ^.^g ^^ dividend above a 

105 /i X ^ X f horizontal line and the di- 

visor below. Then foctor- 
ing each term, we find that 3, 5, and 7 are common factors; and 
crossing, or canceling these factors, we have 13, the remaining &otCT 
pf the dividend, for a quotient. 

lS9m If the product of several numbers is to be divided by 
the product of several other numbers, the common factors should 
be canceled before the multiplications are performed, for two 
reasons : 

1st. The operations in multiplication and division will thus be 
dbridged. 



V 
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2d. The facers of small nambers arc generally more readily 
detected than tls^ of larc^e nambers. 

2. Divide 20^es 56 by 7 times 15. 

OPii^iiON Analtsis. Ilaving first indi- 

4 g ^ cated all the operations required 

)t0 X ^0 ^2 by the question, we cancel 7 

from 7 and 56, and 5 from 15 
and 20, leaving the factors 3 in 
the divisor, and 8 and 4 in the 
dividend. Theng^X 4 = 32, which divided by 3, gives lOJ, the quo^ 
tient required. %ence the following 

Rule I. T^^ite the numbers composing the dividend above a' 
horizontal liney |j^ the numbers composing the divisor below it. 

II. Cancel a^ the /actors com/mon to both dividend and divisor. 

in. Divide Gfe product of the remaining factors of the dividend 
hy the producmtof the remaining fax^tors of the divisor, and the 
result wHl be thjf quotient. 







Notes. — 1. W)fen a fiictor is canceled, the unit, 1, is supposed to take its 
place. ..- 

2. By many it jk. thought more convenient to write the factors of the dividend 
en the right of aMftriiecU line, and the factors of the divisor on the left. 



EXAMPLES FOR PRACTICE. 

1. What is the quotient of 18 X 6 X 4 X 42 divided by 4 x 9 
X3x7x6? 

FIRST OPERATION. SECOND OPERATION. 






t 




W 
A 



4, Ans, 

2. Divide the product of 21 X8x60x8x6by7xl2x3 
X 8 X 3. Ans. 80. 

8. The product of the numbers 16, 6, 14, 40, 16, 60, and 50, 
.fe to be divided by the product of the numbers 40, 24, 50, 20, 7, 
and 10; what is the quotient t ft ' Aiva* %^« 
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4. Divide the continued product of 12, 5, 183; 18, and 70 by 
the continued product of 3, 14, 9, 5, 20, and 6. 

5. If 213 X 84 X 190 X 264 be divided bj 30 X 56 x 36, 
what will be the quotient ? 

6. Multiply 64 by 7 times 31 and divide the product by 8 
times 56, multiply this quotient by 15 times 88 and divide the 
product bj 55, multiply this quotient by 13 and divide the pro* 
duct by 4 times 6. Am. 403. 

7. How many cords of wood at 94 a cord, must bo given for 3 
tons of hay at 812 a ton ? 

8. How many firkins of butter, each containing 56 pounds, at 
15 cents a pound, must be given for 8 barrels of sugar, each con- 
taining 195 pounds, at 7 cents a pound ? Ans. 13. 

9 A grocer sold 16 boxes of soap, each containing 66 pounds 
at 9 cents a pound, and received as pay 99 barrels of potatoes, 
each containing 3 bushels ; how much were the potatoes worth a 
bushel ? 

10. A farmer exchanged 480 bushels of com worth 70 cents a 
bushel, for an equal number of bushels of barley worth 84 cents* a 
bushel, and oats worth 56 cents a bushel; how many bushels of 
each did he receive ? Ans. 240. 

11. A merchant sold to a farmer two kinds of cloth, one kind at 
75 cents a yard, and the other at 90 cents, selling him twice as 
many yards of the first kind as of the second. He received as pay 
132 pounds of butter at 20 cents a pound ; how many yards of 
each kind of cloth did he sell ? 

A71S, 22 yards of the first, and 11 yards of the second. 

12. A man took six loads of potatoes to market, each load con- 
taining 20 bags, and each bag 2 bushels. He- sold them at 44 
cents a bushel, and received in payment 8 chests of tea, each con- 
taining 22 pounds ; how much was the tea worth a pound ? 

Ana. 60 oents. 



DEFINITIONS, NOTATION, AND NUMERATION. 89 



FRACTIONS. 

DEFINITIONS, NOTATION, AND NUMERATION. 

160. When it is neoessaiy to express a quantity less than a 
unit, we may regard the unit as divided into some number of equal 
partg^ and use one of these parts as a new unit of less value than 
the unit divided. Thus, if a yard^ considered as an integral unit, 
be divi^pd into 4 equal parts, then one, two, or three of these 
parts will constitute a number less than a unit. The parts of a 
ttnti^thus used are called /rac^tbnaZtini^s; and the numbers formed 
firom them, fractUmal numbers. Hence 

161* A Fractional imit is one of the equal parts of an inte- 
gral unit. 

103, A Fraction is a fractional unit, or a collection of frac- 
tional units. 

lOS. Fracticmal units take their namcy and their valucy from 
the number of parts into which the integral unit is divided. Thus, 

If a unit be divided into 2 equal parts, one of the parts is 
called one half, K-a unit be divided into 3 equal parts, one of the 
parts is called one third. If a unit be divided into 4 equal parts, 
(me of the parts is called one fourth. 

And it is evident that one third is less in value than one half 
one fourth less than one thdrd^ and so on. 

104» To express a fraction by figures, two integers are re- 
quired ; one to denote the number of parts into which the inte- 
gral unit is divided, the other to denote the number of parts taken, 
or the number of Actional units in the collection. The former 
is written below a horizontal line, the latte/ above. Thus, 



One half is written ^ 

One third '< i 

Two thirds " f 

One fourth '< | 

Two fourths " | 

Three Jbaiibs ^^ | 



One fifth is written ] 

Two fifths " • I 

One seventh " ^ 

Three eighths " | 

Five ninths " ^ 

Eight ientha ^^ ^^ 
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165. The Denominator of a fraction is the nnmber below the 
line. 

It denominates or names the fractional nnit^ and it shows how 
many fractional units are equal to an integral unit 

166. The Numerator is the number above the line. 

It numerates or numbers the fractional units; and it shows 
how many are taken. 

167. The Terms of a fraction are the numerator and deno- 
minator^ taken together. 

108. Since the denominator of a fraction shows how manj 
fractional units in the numerator are equal to 1 integral unit, if 
follows, 

I. That the value of a fraction in integral units^ is the quo- 
tient of the numerator divided by the denominator. 

II. That fractions indicate division, the numerator being a 
dividend and the denominator a divisor. 

ISO* To analyze a fraction is to designate and describe its 
numerator and denominator. Thus ^ is analyzed as toUows: — 

7 is the denominator y and shows that the units expressed by the 
numerator are sevenths,' 

5 is the numerator J and shows that 5 sevenths are taken. 

5 and 7 are the terms of the fraction considered as an expres- 
sion of division, 5 being the dividend and 7 the divisor. 

EXAMPLES FOR PRAOTIOE. 

Express the following fractions by figures :— 

1. Four ninths. Ans. ^. 

2. ^ei^en fifty-sixths, An$, ^. 

3. Sixteen forft/'eighths, 

4. Ninety-five one hundred seventy-ninths, 

5. Five hundred thirty-six ybwr hundredths. 

6. One thousand eight hundred fifty-seven nine thousand five 
hundred twenty-firsts. 

7. Twenty-five thousand eighty-sevenths. 

8. Thirty ten thousand eighty-seconds. 
9. One hundred one ten mHUoiiUki. 



DEFINITIONS, NOTATION, AND NUMERATION. 91 

Read and analyse the following fractions : — 

10- J5 i^;n:i%; ?%; iSSuJ 7II3; Ji?- 
"• V; I?; A*5; It; //t; 'I*; Wj ,m. 

19 467. 636. 10000* 75 . 6007 

Fractions are distinguished as Proper and Improper. 

170. A Proper Fraction is one whose numerator is less than 
its denominator; its value is less than the unit 1. 

171* An Improper Fraction is one whose numerator equals 
or exceeds its denominator; its value is never less than the unit 1. 

NoTBB. — 1. The valae of a proper fraction, always being less than a uniC^can 
only be expressed in a fractional form , hence, its name. 

2. The valoe of an improper fraction, always being equal to, or greater thaa 
A unit, can always be expressed in some other form; hence its name. 

17SI» A Mixed Vumber is a number expressed by an integer 
and a fraction. 

17S. Since fractions indicate division, (168, II), all changes 
in the terms of a fraction will affect the val'oe of that fraction ac- 
cording to the laws of division; and we have only to modify the 
language of the Oeneral Principles of Division, by substituting 
the words numeratory denominator j and fractiony or value of the 
frhctioriy for the words dividend^ divisor y and quoiient, respectively, 
and we shall have the following 

GENERAL FBINOIPLES OF FRACTIONS. 

ly^, Prin. I. Multiplying the numerator multiplies the 
fractiouy and dividing the numerator divides the fraction, 

pRIN. n. Multiplying the denominator divides the fraction^ 
and dividing the denominator multiplies the fraction, 

Prin. III. Multiplying or dividing both terms of the frctctton 
by the same numbery does not alter the value of the fraction, 

VtS% These three principles may be embraced in one 

GENERAL LAW. . 

A change m ike NUBfERATOR produces a like change in the 
^aheofihejraaiam; but a change in the BENOMTOkTO^ producft^ 
ms i^posnm ckanffe m the vaiue of the fractiKm. 
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REDUCTION. 

176. The Beduction of a fraction is the process of chan^g 
its termS; or its fonu; without altering its value. 

CASE I. 

177. To reduce fractions to their lowest terms. 

A fraction is in its lowest terms when its numerator and denomi- 
nator are prime to each other ; that is^ when both terms have no 
common divisor. 

1. Kcduce the fraction jY? ^ ^^ lowest terms. 

OPERATION. Analysis. Dividing both terms of 

6 s- 1 2 s. 4 the fraction by the same number doec 

Qj, not alter the value of the fraction, 

15^-6 s= 4 0^^ ^^^)5 hence, we divide both 

; 1 U^ = 7 ^^j.j^g q£. _6o^ Yij 6, and boA terms of 

the result, Jf , by 3, aiid obtain 4 for the final result. As 4 and 7 are 
prime to each other, the lowest terms of ^Vj ^^ 4* 

Instead of dividing by the factors 5 and 3 successively, we maj 
divide by the greatest common divisor of the given terms, and reduce 
the fraction to its lowest terms at a single operation. Hence, the 

KuLE. Cancel or reject all factors common to both numercUof 
and denominator. Or, 

Divide both terms by their greatest common divisor. 

EXAMPLES FOR PRACTICE. 

1. Beduce -^^j^ to its lowest terms. Aiu, | 

2. Beduce §| to its lowest terms. Ans, J. 

3. Eeduoe ^|| to its lowest terms. Arts. |. 

4. Reduce -^^^ to its lowest terms. Ans, |. 

5. Beduce ^§| to its lowest terms. An&. |. 

6. Reduce ||| to its lowest terms. 

7. Reduce ||| to its lowest terms. 

8. Reduce fi^^^ to its lowest terms. 
-" 9. Reduce f §|| to its lowest terms. 

10. Reduce |^| to its lowest terms. Ans, j|. 

NoTB. — Consult the factor table. 

IL Beduce yfy^ to its lowest terma. Am*. \^. 
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12. Reduce |^|| to its lowest terms. Ans. §f . 

13. Reduce ||§f to its lowest terms. 

14. Reduce |||^ to its lowest terms. An$. ^\. 

15. Reduce |^|||> and j|jf| to their lowest terms. 

OASE II. 

178. To reduce an improper fraction to a whole or 
mixed number. 

I. Reduce ^j^ to a whole or mixed number, 

OPERATION. 

«^y = 297 -f- 12 = 24-j^ = 24|. 

Analysis. Since the valae of a fraction in integral nnits is eqnal 
to the quotient of the nomerator divided by the denominator, (168, !») 
We divide the given numerator, 297, by the given denominator, 12, 
and obtain for the value of the fraction, the mixed number 24/^ = 24}. 
Hence the 

Rule. Divide the numerator hy the denominator, 

KoTss. 1. When the denominator is an exact divisor of the numerator, the 
resalt will be » whole number. 

2. In all ABiwers containing fractioni, reduce the fraotioni to their lowest 
terms. 

EXAMPLES FOR PRACTICE. 

1. Bednoe ^^ to an equivalent integer. Ans. 16. 

2. Reduce ^ to an equivalent integer. 

3. Eeduce '|^ to a mixed number. Ans, 17 J. 

4. Reduce y/ to a mixed number. Ans, 26 jj. 

5. Reduce ^^ to a ipixed number. Am, 24^-. 

6. Reduce y/ to a mixed number. Ans, 17^|. 

7. Reduce ^|| ' to a mixed number. 

8. Reduce ^f j|^ to a mixed number. Ans, 156|. 

9. Reduce 'f ^^ to a mixed number. 

10. Reduce ^^ to a mixed number. Ans. 41 J. 

II. Reduce *f 51*' ^ * mixed number. Ans, 100|. 
12. Reduce |S|^f to a mixed number. 

18. In ''^ • of a day how many days? Ans. 982| days. 
14. In: ^ of a dollar how- many dollars ? Ans, $31 j^^. 

16. If 1000 dollai^ be distributed equally amon^ ^^ ixi^w^^\^ 
jmrt ofm dollwmuBt each man reeeive in ehang^^ Aiia. \ 
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CASE III. 

179. To reduce a whole number to a fraction having 

a given denominator. 

1. Reduce 37 to an cquiyalent fraction whose denominator shall 

be 5. 

OPERATION. Analysis. Since in each unit there are 

37 \x 5 _- 185 5 fifths, in 37 units there must be 37 times 

37 =s i|«, Ans^ 5 fifths, or 185 fifths = '|«. The nume- 
rator, 185, is obtained in the operation by 

multiplying the whole number, 37, by the given denominator, 5. 

Hence the 

KuLE. Mvltiply the whole number by the given denominator; 
take the product for a numerator^ itnder which write tht given de- 
nominator. 

Note. — A whole number may be redaoed to a fractional form by writing 1 
under it for a denominator ; thus, 9 = ^■. 

EXAMPLES FOB PRACTICE. 

1. Eeduce 17 to an equivalent fraction whose denominator 
shall be 6. An8. ^g^. 

2. Change 375 to a fraction whose denominator shall be 8. 

3. Change 478 to a fraction whose denominator shall be 24- 

4. Reduce 36 pounds to ninths of a pound. 

5. Eeduce 359 days to sevenths of a day. Ann, ^^f^. 

6. Reduce 763 feet to fourteenths of a foot. Ans. > ^^. 

7. Reduce 937 to a fractional form. Ans. ^f^, 

CASE IV. 

180. To reduce a mixed number to an improper frac- 
tion. 

1. In 12| how many sevenths? 

OPERATION. Analysis. In the whole number 12, there are 

12f 12 X 7 sevenths = 84 sevenths, (Case III), an4 

' _ 84 sevenths -f 5 sevenths = 89 sevenths, or V. 

^ Hence the fo\\owm|^ 
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HuLE. Multiply the whole number hy the denominator of the 
fraction ; to the product add the numerator y and under the sum 
write the denominator, 

EXAMPLES fOB PRACTICE. 

1. Reduce 15| to fifths. Ans. Y- 

2. Eeduce 24| to an improper i^ction. Ans. y. 

3. Eeduce 57^ to an improper fraction. 

4. Beduoe 356|^ to an improper Action. Ans, ^f 7^. 

5. Reduce 872-j^3j to an improper fraction. 

6. Reduce 800^ ^^^ to an improper fraction. Ans. ^^^^^ 

7. Reduce 434^| to an improper fraction. Ans. '%®3^®. 

8. In 15^ how many eighths ? 

9. In 135^3|j how many twentieths? Ans, *58'* 

10. In 43| bushels how many fourths of a bushel ? 

11. In 760-j^ days how many tenths of a day ? 

CASE V. 

I81. To reduce a fraction to a given denominator. 

We have seen that fractions may be reduced to lower terms by 
division. Conversely, 

I. Fractions may be reduced to higher terms by multiplication. 

n. All higher terms of a fraction must be multiples of its 
lowest terms. 

1. Reduce | to a fraction whose denominator is 40. 

OFERATioN. ANALYSIS. Wo first divide 40, the re- 

40 -^ 8 := 5 quired denominator, by 8, the denomi- 

3^5 nator of the given fraction, to ascertain 

g ^ 5 *" ^^' if it be a multiple of this term, 8. The 

division shows that it is a multiple, and 
that 5 is the factor which must be employed to produce it. We there- 
fore multiply both terms of J by 5, (174, III)» and obtain j{, the r»< 
quired result. Hence the 

Rule. Divide the required denominator by the denominator 
of the given fraction^ and multiply both terms of the fraction by 
thegua^tati. 
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EXAMPLES FOB PBAOTICE. 

1. Keduce | to a fraction having 24 for a denominator. 

Ana. Ij. 

2. Keduce /^^ to a fraction whose denominator is 96. 

An$, f |. 
8. Keduce |§ to a fraction whose denominator is 51. 

4. Keduce j^^ to a fraction whose denominator is 78. 

5. Keduce ^^ to a fraction whose denominator is 3000. 

6. Change 7| to a fraction whose denominator is 8. 

7. Change IG^^^g to a fraction whose denominator is 1A6. 

8. Change 5y^ to a fraction whose denominator is 36S. 

9. Change 36f to a fraction whose denominator is 42. 

Am. »f|«. 

CASE VI. 

182. To reduce two or more jfractions to a common 
denominator. 

A Common Denominator is a denominator common to two or 
more fractions, 

1. Keduce | and J to a common denominator. 

Analysis. We multiply the terms of the 
oPERATioiJ. gyg^ fraction by the denominator of the second, 

^ ^ .six a^^d the terms of the second fraction by the 

5x9 denominator of the first, (174, III). This 

•^ ^ 5 must reduce each fraction to the same d^r 

g ^ ^ '^ 4 3 minator, for each new denominator will be thw 

product of the giyen denominators. Hence the 

KuLE. Multipfy the terms of each fraction hy the denominaton 
of all the other fractions, 

Note. — Mixed nnmben must first be reduced to improper fractioni. 

EXAMPLES FOB PRACTICE. 

1. Keduce | and | to a common denominator. Ans. {-^^ |^ 
^ Reduce | and ^ to a common denomVnsLtQK. 
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3. Redace f, ^^^ and ^ to a common denominator. 

^ns. ^jg, ^25, |-2(j. 

4. Reduce ^, 5| and If to equivalent fractions having a com- 
mon denominator. Ans. ]J, *JJ*, Jg. 

5. Reduce j^^ and j^ to^a common denominator. 

A«st ^>^ 3 9 

Ann. 2.jf, ^2p 

6. Reduce 4, 4 ^'^^ tt ^ ^ common denominator. 

7 Reduce ^, |, -j7i{ and y'ji to a common denominator. 

A„m 7r,8 116 2 896 Hfl » 
^"'' T?Sff> T«38» 1638» TSa5- 

CASE VII. 

18S. To reduce fractions to their least common de* 
nominator. 

The Least Common Denominator of two or more fractions is 
the least denominator to which they can all be reduced. 

1841. We have seen that all higher terms of a fraction must 
be multiples of its lowest terms, (181, II). Hence, 

I. If two or more fractions be reduced to a common denonii- 
nator, this conmion denominator will be a common multiple of tho 
seyeral denominators. 

II. The least common denominator must therefore be the least 
common multiple of the several denominators. 

1. Redace |, ^^ ^^^ f? ^ their least common denominator. 

OPERATION. Analysis. Wc first find the least 



3 , 5 
2 . 2 



12 . . 15 common multiple of the given dcno- 

"~7 minators, which is 60. This must 

be the least common denominator to 



3x5x2x2««60 which the given fractions can be re- 

duced, (II). Reducing each frac- 
tion to the denominator 60, by Case 
V, we obtain ^J, J J and ^% for the 
answer. Ilence the following 

Rule. I. IHnd the lectst common multiple of the given denom- 
inaforSf for thM leatt common denominator, 

9 a 
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11. Divide this comrrwn denominator by each of ilie given 
denominators^ and multiply each numerator hg the correspond- 
ing quotient, Tlie products wiU be the new numerators. 

Notes.— 1. If the peveral fl-actions are Dot in their lowest terms, fb^ sboald 
be reduced to their lowest terms before applying the role. 

2. When two or more fractions are reduced to their least common denominator, 
their numerators and the common denominator will be prime to each other. 

EXAMPLES FOK PBAOTIOE. 

1. Ecdnce | and ^ to their least common denominator. 

^n«. If, W 

2. Reduce |, | and | to their least common denominator. 
8. Eeduce |, -^-^^ and j^ to their least common demmiinator. 

4. Eeduce |, | and | to their least common denominator. 

5. Eeduce -^^^ W and j| to their least common denominator. 

A'nst 55 35 26 
-am. g^, 5^, g|. 

6. Eeduce f? j^s? §| and -^ to their least common denominator. 

AiiA S2 24 76 8 
-A?t«. lyg, ^g, Tyg, 7^%. 

7. Eeduce 2|, ^^^ ^^ ^°^ 13 ^ their least common denomi- 

notnr An^ 312 60 25 74 

"awr. Am, y^^, j^^, y^^, y^^. 

8. Eeduce |5, ^^ and |^ to their least common denominator. 

9. Eeduce |^, f^^^ and J| to their least common denominator 

^'w. 18, §8, \\. 

10. Eeduce ^-^^^^ -^-^^ and j|§ to their least common denomi* 
nator. Am. ^\\, yf, ^%%. 

11. Eeduce J|J, ||| and y^|j to their least common denomi- 
nator. Am. yVy'^, j%p^\, {^\\ 

12. Eeduce 2^, j^ and l^*^^ to their least common denominator. 

13. Eeduce yW^* I4ii ^°^ leli to their least common denom 
inator. Am. \^^%, JHI?t IHWI 

14. Eeduce §, |^, f^, ^rj, ^^ and ^J to their ieast common 
denominator. A7is. ^o^, «||g, ^^l ^il 41^ Hhi 

15. Eeduce 4, j^, vj\, 53 and j^^^ to their least common de- 
nominator. 

16. Eeduce ^^, ,y\, || and 4^ to their least common denomi' 

^^^r- -^w*- iW \lz^ i%» IW- 
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ADDITION. 

I8«S. The denominator of a fraction determines the value of 
the fractional unit, (lOtS) ; hence, 

I. If two or more fractions have the same denominator, their 
numerators express fractional units of the same value. 

II. If two or more fractions have different denominators, their 
numerators express fractional units of different values. 

And since units of the same value only can be united into one 
sum, it follows, 

in. That j&actions can be added only when they have a com- 
mon denominator. 

1. What is the sum of ^, y*^ and y^^ ? 

OPERATION. 

12 4- 26 4- 8 

F T^ T2 T^ T5 — QQ "= 50 — ?• 

Analysis. We first reduce the given fractions to a common deno- 
minator, (III). And as the resulting fractions, jj, Jg, and /^ have the 
same fractional unit, (I), we add them by uniting their numerators 
into one sum, making |^ — ^, the answer. 

2. Add 6|, 3| and 4yXj. 

Analysis. The sum of the 
integers,. 6, 3, and 4, is 12 ; the 
sum of the fractions, J, J, and 
,-\, is 22V Hence, the sum of 
Ans. both fractions and integers is 
12 + 25^, = 14^\. 

186. From these principles and illustrations we derive the 
following general 

EuLE. I. To add fractions When necessary, reduce th^frac- 

fions to their least common denominator; then add the numerators 
and place the 9um over the common denominator, 

n. To add mixed numbers. — Add the integers and fractions 
separatid^, and then add their sums, 

NoTB. — All firaotioD'al reanlta §hould be reduced to their loiv^Bt Vcrm^, vki^>S 
improper AmHkmi^ to whole or mixed Dumberb. 







OPERATION. 


5 + 


3 


+ 


4 


= 12 


i+ 


i 


+ 


t\ 


05 

-[A 5 
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EXAMPLES FOR PRACTICE. 

1. What is the sum of ^3, j*3j, ^ and j^ ? Am, 2\, 

2. What is the sum of j|, y*5, f^ and -^8^ ? ^ns. 1|. 

3. What is the sum of /j, ^-^, ^f and ^f ? 

4. What is the sum of 7 J J, 8f |, 2\l, 5^f and 4||? 

-47W. 28|. 
6. What is the sum of 37/g, 12| J, 13|J and |§ ? 

6. Add I, } and |. 

7. Add I, ;}, ^f and f^. ^n«. 2/^. 
8 Add J, I and J3. 

9. Add i«^, l| and ^V ^tm. l^f 

10. Add I I, 1^ and If. Arts, 2||. 

11. Add I, i^, J2, II and 14. Arts 4j\\. 

12. Add 3^, 4f and 2^2^. 

13. Add 16^2 and 24 Jg. Ans. 40/^. 

14. Add 1^, 2f , 3|, 4| and 6|. 

15. Add 4/3, S^^j and 2/^. Jin*. 14j|. 

16. Add I, i, jKj and j\. Ans. ff 

17. Add ^, I, j-^j and /^. 

18. Add », f , y\, ^5 and ^f ^n«. 1||. 

19. Add^, -\, jS^andf. 

20. Add 41A, 105|, 300|, 241| and 472f Ans. llGlfJ. 

21. Add 4i, 2^, 1 J^, 2^^, 6/5, 7|, 4^ and 6|. 

22. Four cheeses weighed respectively 36|, 42|, 39j^5 and 51| 
pounds ; what was their entire weight ? Ans, 169|| pounds. 

23. What number is that from which if 4| be taken^ the re* 
mainder will be 3||? Ans, 8|- 

24. What fraction is that which exceeds f^ ^7 1^ ? 

25. A beggar obtained 5 of a dollar from one person, J from 
another, ^ from another, and f^ from another ; how much did h« 
get from all ? 

26. A merchant sold 46| yards of cloth for «127/g, 64314 yards 
for $226|, and 76| yards for ?3]2| ) how many yards of cloth did 
he sell^ and how much did he receive for the whole ? 

An«. 1^1 W ^M^%, fe\ ^R^W 
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SUBTRACTION. 

187. The process of subtractiDg one fraction from another is 
based, upon the following principles : 

I. One number can be subtracted from another only when the 
two numbers have the same unit value. Hence, 

II. In subtraction of fractions, the minuend and subtrahend 
must have a common denominator, (185^ I). 

1. From I subtract |. 

OPERATION. Analysis. Reducing the 

4 2 -_ 1 3j- 1 3- _2 given fractions to a common 

denominator, the resulting 
fractions j| and }§ express fractional units of the same value, (185, 
I). Then 12 fifteenths less 10 fifteenths equals 2 fifteenths = ^, the 
answer. 

2. From 238^ take 24|. 

OPERATION. Analysis. We first reduce the frao- 

23 gi = 238-^ tional parts, i and |, to the common 

246 5_ 24iii denominator, 12. Since we cannot 

— take f 5 from ^% we add 1 = j|, to j\, 

213y32 A7is. making J |. Then, j^ subtracted from 
f I leaves f^ ; and carrying 1 to 24, the integral part of the subtrahend, 
(73, II), and subtracting, we have 213^2 for the entire remainder. 

188. From these principles and illustrations we derive the 
following general 

KuLE. I. To subtract fractions. — When necessary j reduce the 
fractions to their least common denominator. Subtract the nume- 
rator of the subtrahend from the numerator of the minuend, and 
place the difference of the new numerators over the common denom- 
inator, 

IL To subtract mixed numbers. — Reduce the fractional parts 
to a common denominator, and then subtract the fractional ana 
integral parts separately. 

Note. — ^We may reduce mixed numbers to improper fractions, and subtract 
by the rule for fhujtions. But this method generally imposes lYie \is«\«v& \»XMii 
of ndating iDtegnl numbers to fractions^ and frafitions to \xi\Ag.etii %^S^. 

9* 
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EXAMPLES FOB PRAOTIOE. 

r 1 From j''^ take j\. Ans. -^^^ 

2. From || take |J. Ans. {, 

3. From f f take ^. 

4. From | take |. Ans, ^|. 

6 From | take ^j^, 

, 6. From {f take /,. ^n«. |f 

7 From j^ take J|. Ans, /g. 
♦ 8. From ^| take J§. -in*, y^^. 

9. From /^ take -J^. 

10. From j^^ ^^^^ /]?• Ans. ^|. 

11. From g'^j take -^t^, Ans, ^J^. 

12. From ^% take /^ 

. 13. From 16| take 7J Ans, 9f . 

14. From 36^^ take 8^|. Ans. 27|. 

16. From 25/^ subtract 14||. 

16. From 75 subtract 4f Ans. 70^. 

17. From 18| subtract 6|. 

18. From 26^^ subtract 25 j|. 

19. From'28Jf subtract 3/^. Ans, 2^^, 

20. From 78/5 subtract 32|. 

21. The sum of two numbers is 26|, and the less is 7y^ ; what 
is the greater ? Ans. 19^^. 

22. What number is that to which if you add 18^, the sum 
will be 97f ? 

23. What number must yoji add to the sum of 126^ and 240|, 
to make 560| ? Ans, 193| J. 

24 What number is that which, added to the sum of ^, y'^, 
and Jg, will make ||? Ans. |^. 

25. To what fraction must | be added, that the sum may be | ? 

26 From a barrel of vinegar containing 31} gallons, 14^ gallons 
were drawn ; how much was then left ? Ans, 16f gallons. 

27. Bought a quantity of coal for $140f, and of lumber fof 

|456i. Sold the co^^l for $775i, and the lumber for (516^ ; how 

OiDcIi was my whole gain? Au&.^^A^, \ 
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THEORY OP MULTIPLICATION AND DIVISION OP PRACTIONS. 

189. In multiplication and division of fractions, the various 
operations may be considered in two classes : 

1st Multiplying or dividing a fraction. 
2d. Multiplying or dividing hy a fraction. 

190. The methods of multiplying and dividing fractions may 
be derived directly from the General Principles of Fractions, 
(174:) ; as follows : 

I. To multiply a fraction. — Multiply its numerator or divide its 
dencmdnatory (IT^, I. omd II). 

II. To divide a fraction. — Divide its numerator or multiply its 
denominaiory y^l74l, I. and II). 

GENERAL LAW. 

m. Per/orm the required operation upon the numerator, or the 
opposite upon the denomin^itoTy (ITA, III). 

191. The methods of multiplying and dividing hy a fraction 
may be deduced as follows : 

1st. The value of a fraction is the quotient of the numerator 
divided by the denominator (108, I)- Hence, 

2d. The numerator alone is as many times the value of the 
fraction, as there are unite in the denominator. 

3d. If, therefore, in multiplying by a fraction, we multiply by 
the numerator, this result will be too great, and must be divided 
by the denominator. 

4th. But if in dimding by a fraction, we divide by the nume- 
rator, the resulting quotient will be too smxiU, and must be multi* 
plied by the denominator. 

Henee, the methods of multiplying and dividing hy a fraction 
may be stated as follows : 

I. To multiply by a fraction. — Multiply hy the numerator and 
divide ly the denommatoTy (3d). 

IL To divide by a fraction. — Divide hy the numeraJtar and mv^ 
ike demommator, (4th), 
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GENERAL LAW. 

III. Perform the reg^dred operation hy the numerator and the 
opposite hy the denominator. 



MULTIPLICATION. 



19». 1. Multiply ^3 by 4. 



6 
T2 



riRST OPERATION. 

X 



4. 20 — 12 

^ — 72 — ^3 



SECOND OPERATION. 
X4 = |: 



6 



If 



Analysis. In the first opera» 
tion, we multiply the fraction 
by 4 by multiplying its nume- 
rator by 4 ; and in the second 
operation, we multiply the frac- 
tion by 4 by dividing its denom- 
inator by 4, (190, I or III). 

In the third operation, we ex- 
press the multiplier in the form 
of a fraction, indicate the mul^ 
Mplication, and obtain the result by cancellation. 



THIRD OPERATION. 

5 iL 

3 



6 12 



2. Multiply 21 by 4. 



riRST OPERATION. 



21 



X 4 = V = 12 



Analysis. To multiply by 4» 
we must multiply by 4 and di- 
vide by 7, (191, I or III). 

In the first operation, we first 
multiply 21 by 4, and then di- 
vide the product, 84, by 7. 

In the second operation, we 
first divide 21 by 7, and then 
multiply the quotient, 3, by 4. 

In the third operation, we ex- 
press the whole number, 21, in 
the form of a fraction, indicate the multiplication, and obtain the 
result by cancellation. 



SECOND OPERATION. 

21x4 = 3x4 = 12 



THIRD OPERATION. 

3 

^ix^ = 12 
1 ^; 



3. Multiply /^ by |. 

riRST OPERATION. 
Iftrtep, /^ X 7= If 
2d8tep, 



1? 



8 = t¥z 



TJJi 



A 



Am. 



Analysis. To multiply by 
J, we must multiply by 7 and 
divide by 8, (191, I or UI). 
In the first operation, we mul. 
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SECOND OPERATION. WO then divide i| bj 8 and obtain 

j^ X 2 = jVs = T*8 A^' which reduced gives i\y tlio 

required product. In the second 

THIRD OPERATION. .. i a • 4.1 U 

operation we obtain the same result 

v^ _=B -^ by multiplying the numerators to- 

A^ " gether for the numerator of the pro- 

^ duct, and the denominators t<»gether 

for the denominator of the product. In the third operation, we indicaU 

the multiplication, and obtain the result by cancellation. 

193. From these principles and illustrations wc derive the 
following general 

Rule. I. Reduce aU integers and mixed numbers to imjyroper 
fractions. 

II. MuUiply together the numerators for a new numerator y and 
the denondnxxtors for a new denominator. 

Notes. — 1. Cancel all factors common to numerators and denominators. 
2. If a fraction be multiplied by its denominator, the product will be the 
numerator. 

EXAMPLES FOR PRACTICE. 

1. Multiply I by 8. Ans. 2| 

2. Multiply I by 27, j% by 4, and /^ by 9. 

3. Multiply ;y\ by 15. Ans. §. 

4. Multiply 8 by |. -4ms. 6. 
6. Multiply 75 by j% 7 by jSy, 756 by |, and 572 by 5^. 

6. Multiply 4 by |. 

7. Multiply ji by II, and 14 by f J. 

8. Multiply j%, by ^ and /^ by f J. 

9. Multiply 24 by 3|. Ans. 10. 

10. Multiply If by li|. Ans. 2^. 

11. Multiply^ by 2 j|. 

12. Find the value of | X | X j\ X |. Ans. 3^. 

13. Find the value of | x | X J| X /y X 4|. Ans. j\. 

14. Find the value of || X 5'^^ x -{ ?f . 

15. Find the value of 2| x 24 x j\ X jgg X 1/^ X 26J. 

Ans. 2. 

16. Find the value of j\ x j^i X 4| x 15 x -^^ 

17. JW the value of ^Vs X ^h X Vs*- Ahe, ^\^. 
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18. Find the value of (43^ X g) + 1| X (.^ — ^%)' 

19. Find the value of 28 + (7| — 2f) X | X (J + i). 

NoTK 3. — The word <»/ bctwccu fractions is equivalent to the sign of multi- 
pUcation; and saoh an oxpresaion is Boinctiuies cixUed r compound fr<u:tioH, 

Find the values of the following indicated products: — 

20. I of I of g. Am, |. 

21. I of I of j^f. Ans. i^-j. 

22. I of r\ of 4. 

23. j-i of 3^ of II of U- ^««- »V 

24. i of I of I of J of g of 4 of I of I of j%. 

In the following examples, cancellation may be employed by the 
aid of the Factor Table. 

25. What is the value of ??i X j|i| X |||| ? Ans. j%\. 

26. What is the value of ||0| x ||g| X JflJ ? Ans, ^. 

27. What is the value of 5|5f x ||?| X |f ^f ? 

Ans, JlJfi. 

28. What will 7 cords of wood cost at $3| per cord ? 

Ans, $25|. 
29; What is the value of (1)^ X i? X (i)*? Ans. jtIt^- 

30. If 1 horse eat | of a bushel of oats in a day, how many 
bushels will 10 horses eat in 6 days ? Ans, 25j|. 

31. What is the cube of 12| ? 

32. At $9f per ton, what will be the cost of ^ of | of a ton of 
hay? Ans. $4. 

33. At $1^5 a bushel, what will be the cost of 1| bushels of 
corn? 

34. When peaches are worth $| per basket, what is f of a 
basket worth ? 

35. A man owning ^ of 156| acres of land, sold ^ of | of his 
share ; how many acres did he sell ? Ans, 47. 

3G. What is the product of (|)» x (i)' X (y^)' X (8^)*? 

Ans, ||4. 

37. If a family consume I5 barrels of flour a month, how numy 
barrels will 6 families consume in Sj^^ months? 

38. What is the product of 150i— ( « of 121|+jof 48|)— 75; 
muhipUed bj 5 X (| of li X 4) — 2.^^ Am. B42^. 



Drv^isiox, 



lOT 



39. A man at his death left his wife 812,500, which was J of 
I of his estate ; she at her death left | of her sliyre to her 
daughter; what part of the father's estate did the dau'rhtcr re- 
ceive? ^li/X. ^J. 

40. A owned | of a cotton factory, and sold | of his hharo to 
B, who sold ^ of what he bought to C, who m\d '^ of what he 
booght to J) ; what part of the whole factory did (^acli then own ? 

41. What is the value of 2| x'^+J of 4] x C-^ --f '"^j^" iiij f ? 
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DIVISION. 
1. Divide li by 3. 



FIRST OPERATION, 
-3 



1 

IS 



t 



8EC0XD OPERATION, 



1 
i5 



3 21 



35 



2. Kvide 15 by f 

FIRST OPERATION. 

16h-4=»5x 7=35 

fiSCOND OPERATION. 

15^|=xl05-~3«=35 



Analysis. In the first opft- 
vation we divide the fraction by 
3 by (Hviding its iiumoratDr by 
3, and in the 8oeond operation 
wc divide the fraction ]>y 3 by 
multiplying its domjiiiiiiator by 
3, (190, II or III). 

Analysis, To divitle by I}, we 
must divide by 3 and multiply 
by 7, (191. II or III), 

In the first oporatiou, we first 
divide 15 by 3, and tlicn mul- 



tiply the quotient by 7. 
In tho second operation we first multiply 15 by 7, and then divide 
the prodact by 3. 

3. Divide ^ by {, 



FIRST OPERATION, 
Irt rtep, ^ ^ 3 « ^^^ 



SECOND OPERATION, 



Analysis. To divide by 
f , we must divide by 3 and 
multiply by 5, (191, II or 
III). In the first operation 
we first divide ^j by 3 by 
multiplying the denomin&* 
(or by 3, W« then multi- 
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THIRD OPERATION. plj tho TCSult, j*;, bj 5, by 

4 k multiplying the numerator 

^ X 3 =4 by 5, giving | J = J for the 

Q required quotient. By in- 

specting this operation, we 
observe that the result, f §, is obtained by multiplying the denomi- 
nator of the given dividend by the numerator of the divisor, and the 
numerator of the dividend by the denominator of the divisor. Henee, 
in the second operation, we invert the terms of the divisor, }, and 
then multiply the upper terms together for a numerator, and Hie 
lower terms together for a denominator, and obtain the same result as 
in the first operation. In the third operation, we shorten the pro- 
cess by cancellation. 

We have learned (107) that the reciprocal of a number ifl 1 
divided by the number. If we divide 1 by |, we shall have 1 -r 
I s 1 X I = |. Hence 

195. The Beoiprocal of a Fraction is the fraction inverted. 

From these principles and illustrations we derive the following 
general 

KuLE. I. Reduce integers and mixed numbers to improper 
fractions, 

II. Multiply the dividend hy the reciprocal of ike divisor. 

.NoTBS. --- 1. If the vertioal line be used, the nameraton of the dividend «nd 
the denominaton of the divisor miut be written on the right of the vertioaL 

2. Since a compound fraction is an indicated product of several fractions, its 
reciprocal may be obtained by inverting each factor of the compound fraction. 

EXAMPLES FOR PBAOTICE. 

1. Divide ^1 by 4. il X | = /j, Ans. 

2. Divide jf by 5, and iff by 80. 

3. Divide 10 by f . Ans. 35. 

4. Divide 28 by |, and 3 by j^^. 

5. Divide 56 by If. Ans. 36. 

6. Divide 3I by |. 

7. Divide 1 « by |, if by ^%, and 3| by 5f 

8. Divide 1| by 1^. Ans. If. 
^. Divide l^i by ||. Am- VV 
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10. Divide | of | by ^ of y\. 

OPERATION. Analysis. The dividend, 

1 ^ 5 -_. 1 reduced to a siDiple fniction, 

7 V 5 5 is 1 ; the divisor, reduced 

"9 ^ T¥ "^ TS 

1 ^ 1 8 5^ 6 —, 1 1 ^/ig, in like manner, is j\ ; and 



Or, 



^ divided by yf is ll, the 

f^ , quotient required. Or, wo 

* ' ^ ' may apply tlie general rule 

directly by inverting both factors of the divisor. 

Note 3. — The secoDd method of solation given above has two advanta/^ei. 
Ist, It gives the answer by a single operation; 2d, It affords greater facility fur 
eancellation. 

11. Divide | of /y by y^y of y«g. Arts. 1. 

12. Divide j\ of y^ by ? of ^V Ans. IgJ. 

13. Divide 2^ x 7^ by 3| x 3y%. 

14. Divide 11 by I x 5^ X 7. 

15. Divide 3| x 19 by ^ X 7| X If. Ans. 25. 

16. Divide A X if by ^ X i X /^ X || X f i. 

^7l.S. 3 1 1. 

17. Divide Ui ^J -?iSV ^"'- 1^. 

18. Divide sVuVt by |i X §| X g^ ^/*«. i|. 

19. Divide i X I X } X fby I X 4 X I X I X y^5. 

51 

20. Wbat is the value of -^ ? 

OPERATION. 

m ?_ 11 V 5 « 11 

42 — 22 — 2 -^ 32 ~- "4 — ^? 

Analysis. The fractional form indicates division, the numerator 
being the dividend and the denominator the divisor, (168, II) ; hence, 
we reduce the mixed numbers to improper fractions, and then treat 
the denominator, ^^, as a divisor, and obtain the result, 1^, by the 
general rule for division of fractions. 

H V 
Note 4. — Expressions like ■— and ■— are sometimes called complex fractions, 

5. In the redaction of complex fractions to simple fractions, if either the 
nnmerator or denominator consists of one or more parts connected by + or — , 
the operations indicated by these signs must first be performed, and afterward 
the division. 

21. WM JB Hbe value of tf Aiu, ^. 

8 
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22. What is the value of ] ^ W f An$. 2. 

23. What is the value of ^^ilM ? Ans. T^. 

i — i 

24. Reduce 7-7—3- to its simplest form. 

6 2 

25. Reduce y 1 to its simplest form. 

4 of ^ 

26. Reduce ^ — ^^ to its simplest form. Ans, ||. 

27. If 7 pounds of coffee cost $^, how much will 1 pound cost? 

28. If a boy earn $| a day, how many days will it take him to 
earn $6^? Atis, ll^ 

29. If I of an acre of land sell for $30^ what will an acre sell 
for at the same rate ? Ans, <67^. 

30. At ^ of j of a dollar a pint^ how much wine can be bought 
for $j\ ? Ans. 2| pinta. 

31. If -j^u of a barrel of flour be worth $2 J, how much is 1 
barrel worth ? Ans. $7|. 

32. Bought ^ of 4^ cords of wood, for | of | of $30 ; what 
was 1 cord worth at the same rate? Ans, f4j^. 

33. If 235^ acres of land cost «1725|, how much will 125^ 
acres cost ? Ans, $918^41* 

34. Of what number is 26;J the | part? Ans. 31^. 

35. The product of two numbers is 27, and one of them is 2| ; 
what is the other ? 

36. By what number must you multiply 16|^ to produce 148| ? 

37. What number is that which, if multiplied by | of | of 2, 
will produce I ? Ans. l^. 

^8. Divide 720 - (| x 281^71) by 40 j + (j% - f) x Q)*. 

39. What is the value of (3^ x (§)* + | of ^V -r (l7^ — | 
+ rK!)'x5)? 



GREATEST COMMON DIVISOR. HI 

GREATEST COMMON DIVISOR OF FRACTIONS. 

196. The Greatest Commoii Divisor of two or more fractions 
is the greatest number which will exactly divide each of them, 
giving a whole number for a quotient. 

Note. — The definition of an exact divisor, (128), is general, and applies to 
fraetions as well as to integers. 

197* In the division of one fraction by another the quotient 
will be a whole number, if, when the divisor is inverted, the two 
lower terms may both be canceled. This will be the case when 
the numerator of the divisor is exactly contained in the numerator 
of the dividend, and the denominator of the divisor exactly 
contains, or is a multiple off the denominator of the dividend. 
Hence, 

I. A fraction is an exact divisor of a given fraction when its 
numerator is a divisor of the given numerator, and its denominator 
is a multiple of the given denominator. And, 

II. A fraction is a common divisor of two or more given frac- 
tions when its numerator is a commori divisor of the given nume- 
rators, and its denominator is a common multiple of the given 
denominators* Therefore, 

III. The greatest common divisor of two or more given frac- 
tions is a fraction whose numerator is the greatest common divisor 
of the given numerators, and whose denominator is the least com- 
mon multiple of the given denominators* 

1. What is the greatest common divisor of |, y\, and ||? 

Analysis. The greatest common divisor of 5, 5, and 15, the given 
numerators, is 5. The least common multiple of 6, 12, and 16, the 
given denominators, is 48. Therefore the greatest common divisor 
ef the given fractions is j\y Ans, (III). 

Proof. 
y*3j -f- ^«g =3 4 >- Prime to each other. 

108* From these principles and illustrations, we derive the 
ttdhwMBig 
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lluLE. Find the greatest common divisor of the given nume- 
rators for a nno numerator j and the hast commofi mvUiple of the 
given, denominators for a new denominator. This frojction ictll he 
the greatest eommon divisor sought. 

NoTR. — Whole nnd mixed numbers must first be rcdoced to improper fttictions, 
and ull fractiuus tu their lowest terms. 

EXAMPLES FOR PRACTICE. 

1. What is the greatest commou divisor of ^, ^4> ^^^ 51 ^ 

Ans. yly. 

2. AVhat is the greatest common divisor of 3 J, 1|, and |J? 

3. AVhat is the greatest common divisor of 4, 2|, 2|, and ^q ? 

Ans. ^^. 

4. AVhat is the greatest common divisor of 109 J and 122^ ? 

5. AVhat is the length of the longest m^^ure that can be 
exactly contained in each of the two distances, 18| feet and 57^ 
feet? Ans. 2j^ feet. 

6. A merchant has three kinds of wine, of the first 134} gal- 
lons, of the second 128^ gallons, of the third 115^ gallons; he 
wishes to ship the same in full casks of equal size ; what is 
the least number he can use without mixing the different kinds 
of wine ? How many kegs will be required ? Ans, 59. 

LEAST COMMON MULTIPLE OF FRACTIONS. 

199. The Least Cominon Multiple of two or more fractions is 
the least number which can be exactly divided by each of them, 
giving a whole number for a quotient. 

300. Since in performing operations in division of fractions 
the divisor is inverted, it is evident that one fraction will exactly 
contain another when the numerator of the dividend exactly con- 
tjiins the numerator of the divisor, and the denominator of the 
dividend is exactly contained in the denominator of the divisor 
Hence, 

I. A fraction is a multiple of a given fraction when its nume- 
rator is a multipk of the giveii tiumerator, and its denominator is 
a c/ivisor of the given denominator, And 



LEAST COMMON MULTIPLE. 113 

n. A fraction is a common multiple of two or more given frac- 
dons when its numerator is a common multiple of the given nume- 
ratarsy and its denominator is a common divisor of the given 
denominators. Therefore, ^ 

in. The least common multiple of two or more given fractions 

is a fraction whose numerator is the least common multiple of the 

given numerators, and whose denominator is the greatest common 

divisor of the given denominators. 

XoTB. — The least whole Diimber that will ezactlj coDtain two or more given 
fractions in their lowest terms, is the least common multiple of their numera- 
tors, (193, Note 2). 

1. What is the least common multiple of |, -f-^j ^^^ tI ^ 

Analysis. The least common multiple of 3, 5, and 15, the given 
numerators, is 15 ; the greatest common divisor of 4, 12, and IG, the 
giren denominators, is 4. Hence, the least common multiple of the 
given fractions is y = 3J, Ans. (III). 

901* From these principles and illustrations we derive the 
following 

Rule. Find the least common multiple of the given numerators 
for a new numerator, and the greatest common divisor of the given 
denominators for a new denominator. This fraction will be the 
least comm^m multiple sought. 

NoTB. — Mixed numbers and integers should be reduced to improper fractioni^ 
and all fractions to their lowest terms, before applying the rule. 

EXAMPLES FOR PRACTICE. 

1. What is the least common multiple of §, y^^, ||, and 5®^ . 

Ans. 11^. 

2. What is the least common multiple of -^^j ||, and |g ? 

3: What is the least common multiple of 2||, l^J, and j%\ ? 

4. What is the least common multiple of ^, |, |, |, |, ^, J, |, 
and J^ ? Ans. 2520. 

5. The driving wheels of a locomotive are ISj*^ feet in circum- 
ference, and the trucks 9| feet in circumference. What distance 
must the train move, in order to bring the wheel and truck in the 
same relatiye poBitions aa at starting ? Ans. 4lv>^^ ^<^%\u 



T/l 
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PROMISCUOUS EXAMPLES. 



1. Change J of ^ to an equivalent fraction having 135 for itB 
denominat(^r. Ans, ■^^^, 

2. Reduce |, J, g, and j^ to equivalent fractions, whose denom- 
inators shall be 48. 

3. Find the least common denominator of 1^, |, 2, y*^^, | of |, 

g 01 ;j. 

2 of I i of i , 

4. The sum of ^ '* and J^ ^ is equal to how many times 

^ 9 2 

their difference ? -4n«. 2. 

541 1* 

5. The less of two numbers is = — ^^, and their difference -^; 

what is the greater number ? Ans, 84^t| 

6. What number multiplied by | of | X 3§, will produce || ? 

2 - i ^ (84)" 



7. Find the value of —^ x ^ + (2 + J) ^ (3 + 4) 
11 3 

^ . . . ' . 

8. What number diminished by the diffe^nce between | and J 

of itself, leaves a remainder of 144 ? Ans. 283^. 

9. A person spending ^, |, and | of his money, had 8119 left; 
how much had he at first? 

10. What will ^ of lOJ cords of wood cost, at j*^ of $42 per 
cord? Ans, $31^. 

11. There are two numbers whose difference is 25y'^|^, and one 
number is | of the other ; what are the numbers ? 

Ans. 63| and 89^2^. 

12. Divide 82000 between two persons, so that one shall have 
5 as much as the other. Ans, 81125 and 8875. 

13. If a man travel 4 miles in J of an hour, how far would he 
travel in 1^ hours at the same rate ? Ans. 10 miles. 

14. At 85 a yard, how many yards of silk can be bought for 
810| ? 

15. How many bushels of oats worth 8| a bushel^ will pay for 
/ of a barrel ofiour at 87| a barrel? 
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16. If f of a bushel of barley be worth | of a bushel of corn, 
and com be worth $| per bushel, how many bushels of barley will 
$15 buy? Ans, 18. 

17. If 48 is f of some number, what is | of the same number ? 

18. If cloth 1^ yards in breadth require 20^ yards in length to 
make a certain number of garments, how many yards in length 
will cloth I of a yard wide require to make the same ? 

19. A gentleman owning | of an iron foundery, sold i of his 
share for $2570| ; how much was the whole foundery worth ? 

Am. ?5141f 

20. Suppose the cargo of a vessel to be worth $10,000, and ^ 
of I of j^u of the vessel be worth J of | of 1| of the cargo ; what 
is the whole value of the ship 'and cargo ? Ans. $22000. 

21. A gentleman divided his estate among his three sons as fol- 
lows: to the first he gave | of it; to the second | of the remain- 
der. The difference between the portions of first and second was 
8500. What was the whole estate, and how much was the third 
son's share ? a i Whole estate, $12000. 

I Third son's share, $2500. 

22. If 7^ tons of hay cost $60, how many tons can be bought 
for $78, at the same rate ? 

23. If a person agree to do a job of work in 30 days, what part 
of it ought he to do in 16^ days ? Ans. ^^. 

24. A father divided a piece of land among his three sons ; to 
the first he gave 12^ acres, to the second | of the whole, and to 
the third as much as to the other two ; how many acres did the 
third have? Ans. 49 acres. 

25. If I of 6 bushels of wheat cost $4^, how much will | of 1 
bushel cost? 

26. A man engaging in trade lost § of his money invested, after 
which he gained $740, when he had $3500 ; how much did he 
lose? Ans. $1840. 

27. A cistern being full of water sprung a leak, and before it 
could be stopped, | of the water ran out, but | as much ran in at 
tihe same time; what part of the cistern was emptied ? 
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28. A can do a certain piece of work in 8 days^ and B can do 
the same in 6 days ; in what time can both together do it ? 

Ans. 3| days. 

29. A merchant sold 5 barrels of flour for $32}, which was f 
as much as he received for ail he had left^ at $4 a barrel ; how 
many barrels in all did he sell ? Ans, 18. 

30. What is the least number of gallons of wine, expressed by 
a whole number, that will exactly fill, without waste, bottles con. 
uining either |, |, §, or \ gallons? -4ns. 60. 

31. A, B, and C start at the same point in the circumference 
of a circular island, and travel round it in the same direction. A 
makes § of a revolution in a day, B y1^, and C ^fy. In l^ow many 
days will they all be together at the point of startim 

Ans. 178} days. 

32. Two men are 64} miles apart, and travel toward each other; 
when they meet one has traveled 5} miles more than the other; 
how far has each traveled ? 

Ans, One 29f miles, the other 35} miles. 

83. There are two numbers whose sum is ly'^, and whose dif- 
ference is I; what are the numbers? Ans. | and j*^. 

34. A, B, and C own a ferry boat ] A owns ^^^^ of the boat, 
and B owns j*^ of the boat more than C. What shares do B and 
C own respectively? Arts. B, 7^; C, Jf. 

'35. A schoolboy being asked how many dollars he had, replied^ 
that if his money be multiplied by ||, and ^ of a dollar be added 
to tho product, and | of a dollar taken from the sum, this remainder 
divided by 5*^ would be equal to the reciprocal of | of a dollar. 
How much money had he ? 

36. If a certain number be increased by 1}, this sum diminished 
by |, this remainder multiplied by 5|, and this product divided by 
3 }, the quotient will be 7} ; what is the number ? Ana. ||. 

37. If f of f of 3^ times l,be multiplied by f, the product £- 
vided by f , the quotient increased by 4^, and the sum diminished by 
f of itself, what will the remainder be? Ant. 6^. 
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DECIMAL FRACTIONS. 

« 

NOTATION AND NUMERATION. 

903. A Decimal Fraction is one or more of the decimal 
divisions of a unit. 

NoTBS. — 1. The word decimal is deriyed from the Latin deeemf which signi- 
tes ten. 
2. Decimal fractions are oommonly called dedmalt, 

303. In the formation of decimals, a simple unit is divided 
into ten equal parts, forming decimal units of the first order, or 
tenths, each tenth is divided into ten equal parts, forming decimal 
units of the second order, or hundredths ; and so on, according to 
the following 

TABLE or DSCIMAL UNITS. 

1 single unit equals 10 tenths; 

1 tenth " 10 hundredths; 

1 hundredth " 10 thousandths ; 

1 thousandth ** 10 ten thousandths 
etc. etc. 

304L« In the notation of decimals it is not necessary to employ 
denominators as in common fractions; for, since the difiierent 
orders of units are fonned upon the decimal scale, the same law 
of local value as governs the notation of simple integral numbers, 
(ST); enables us to indicate the relations of decimals by place 
or position. 

90<S» The Decimal Sign (.) is always placed before decimal 
figures to distinguish them from integers. It is commonly called 
the decimal point. When placed between integers and decimals* 
in the same number, is sometimes called the separatrix, 

SOO* The law of local value, extended to decimal units, as- 
signs the first place at the right of the decimal sign to tenths ; 
the second, to hundredths; the third, to thousandths; and so on^ 
as Aowa m the ^Uowiog 
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Integers. Decimal?. 

30T* The denominator of a decimal fraction, when expressed, 
is necessarily 10, 100, 1000, or some power of 10. By examining 
the table it will be seen, that the number of places in a decimal is 
equal to the number of ciphers required to express its denomi- 
nator. Thus, tenths occupy the first place at the right of units, 
and the denominator of j*^ has one cipher; hundredths in the 
table extend two places from units, and the denominator of j^j^ 
has two ciphers ; and so on. 

308« A decimal is usually read as expressing a certain number 
of decimal units of the lowest order contained in the decimal. 
Thus, 5 tenths and 4 hundredths, or .54, may be read^ fifty-foui 
hundredths. For, j% + j^^ = j^^q. 

S09« From the foregoing explanations and illustrations we 
derive the following 

PRINCIPLES OF DECIMAL NOTATION AND NUMERATION. 

I. Decimals are governed by the same law of local value that 
governs the notation of integers. 

II. The different orders of decimal units decrease from left to 
rfght^ and increase from right to \eft, Vu «t VauXsMl t«.\a$^. 
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III. The value of any decimal figure depends upon the place 
it occupies at the right of the decimal sign. 

lY. Prefixing a cipher to a decimal diminishes its value ten- 
fold, since it removes every decimal figure one place to the right. 

y. Annexing a cipher to a decimal does not alter its valuC; 
idDce it does not change the place of any figure in the decimal. 

YI. The denominator of a decimal, when expressed, is the 
unit, 1, with as many ciphers annexed as there are places in the 
decimal 

YII. To read a decimal requires two numerations ; first, from 
nnits, to find the name of the denominator; second, towards units, 
to find the value of the numerator. 

310. Having analyzed all the principles upon which the 
Wi'iting and reading of decimals depend, we will now present these 
phnciples in the form of rules. 

BUI^E FOR DBGIMAL NOTATION. 

I. Write the decimal the same as a whole number, placing 
ethers in the place of vacant orders, to give each significant figure 
its true local value, 

II. Place the decimal paint before the first figure, 

RULE FOR DECIMAL NUMERATION. 

I. Numerate from the decimal point , to determine the denomi' 
nator, 

n. Numerate towards the decimal point, to determine the nu- 
merator, 

III. Read the decimal as a whole number, giving it the name 
of its lowest decimal unit, or right hand figure. 

BXAMPLE8 FOR PRACTICE. 

Express the following decimals by figures, according to the 
decimal notation. 

1, Five tenths. Ans, .5. 

2, Thirty-siz hundredths. Ans, .36, 

3, Seveafy-Mre ten-thouaajidibB, Aim. WW 
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4. Four hundred ninety-six thousandths. 

5. Three hundred twentj-five ten-thousandths. 
6 One millionth. 

7. Seventy-four ten-millionths. 

8. Four hundred thirty-seven thousand five hundred forty- 
nine millionths. 

9. Three million forty thousand ten ten-millionths. 

10. Twenty-four hundred-millionths. 

11. Eight thousand six hundred forty-five hundred-thousandths. 

12. Four hundred ninety-five million seven hundred five thou- 
sand forty-eight billionths. 

13. Ninety-nine thousand nine ten-billionths. 

14. Four million seven hundred thirty-five thousand nine hun- 
dred one hundred-millionths. 

15. One trillion th. 

16. One trillion one billion one million one thousand one ten- 
trillionths. 

17. Eight hundred forty-one million five hundred sixty-three 
thousand four hundred thirty-six trillionths. 

18. Nine quintillionths. 

Express the following fractions and mixed numbers decimally : 



19. j%. 


Ans. 


.3. 


25. 


46/^. Arts. 46.4. 


20. rm- 

91 1 1 

^^- lUTiJiJi' 

99 8 5 

23. Tmm- 

9 J. 7 04 






26. 
27. 

28. 
29. 
30. 




Read the following 


numbers : 






31. .24. 






38. 


8.25. 


32. .075. 






39. 


75.368. 


33. .503. 






40. 


42.0637. 


34. .00725. 






41. 


8.0074. 


35. .40000004. 






42. 


30.4075. 


36. .0000256. 






43. 


26.00005. 


^Z .0010075. 






i 44. 


l^.^^^^MIWA.. 
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REDUCTION. 
CASE I. 

31L To reduce decimals to a common denominator. 

1. Reduce .5, .24, .7836 and .375 to a common denominator. 

OPERATION. Analysis. A common denominator must contain 

^000 '^ many decimal places as are equal to the' greatest 

2400 number of decimal figures in any of the given deci- 

.7836 mals. We find that the third number contains four 

.3750 decimal places, and hence 10000 must be a common 

denominator. As annexing ciphers to decimals does 

not alter their value, we give to each number four decimal places, by 

annexing ciphers, and thus reduce the given decimals to a common 

denominator. Hence, 

Rule. Give to each number the game number of decimal 
pkceSj by annexing ciphers. 

Notes. — 1. If the nambers be redaoed to the denomiDator of that one of the 
given nnmbers haying the greatest number of decimal places, they will have 
Uieir least common decimal denominator. 

2. An integer may readily be reduced to decimals by placing the decimal 
point after units, and annexing ciphers ; one cipher reducing it to tenths, two 
ciphers to hundredths, three ciphers to thousandths, and so on. 

EXAMPLES FOB PRAOTIOE. 

1. Reduce .18, .456, .0075, .000001, .05, .3789, .5943786, and 
.001 to tHeir least common denominator. 

2. Reduce 12 thousandtlis, 185 millionths, 936 billionths, and 
7 trilliontlis to their least common denominator. 

3. Reduce 57.3, 900, 4.7555, and 100.000001 to their least 
common denominator. 

CASE II. 

313. To reduce a decimal to a common fraction. 

1. Reduce .375 to an equivalent common fraction. 

^«....«*^«* Analysis. Writing the decimal 

OTR ST* 8 figures, .875, over the common de- 

.370 -■ Vm =- i • nominator, 1000, we have xVA *= I- 

11 
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KuuB. Omti the dedmcU pointy and mpply the proper denomi' 
nator, 

EXAMPLES FOR PRACTICE. 

1. Reduce .75 to a oommon fraction. Ans, |. 

2. Reduce .625 to a common fraction. Ahm. |. 

3. Reduce .12 to a common fraction. 

4. Reduce .68 to a common fraction. 

5. Reduce .5625 to a common fraction. 

6. Reduce .024 to a common fraction. Ans. j^-g, 

7. Reduce .00032 to a common fraction. Ans. -^yss' 

8. Reduce .002624 to a common fraetioB. Ans. y^V^?* 

9. Reduce. 13 j to a common fraction. 

OPERATION. 

]7oTB. — The decimal .13i may properly be ealled a coMpltsr dttiwuiL 

10. Reduce .57^ to a common fraction. Ans. ^. ■ 

11. Reduce .66| to a common fraction. Ans. |. 

12. Reduce .444^ to a common fraction. 

13. Reduce .024| to a common fraction. Ans. j|J^. 

14. Reduce .984| to a common fraction. 

15. Express 7.4 by an integer and a common fraction. 

Ans, 7|. 

16. Express 24.74 by an integer and a common fraction. 

17. Reduce 2.1875 to an improper fraction. Ans. ||. 

18. Reduce 1.64 to an improper fraction. 

19. Reduce 7.496 to an improper fraction. Ans. f ||. 

CASE III. 

313. To reduce a commoii fraction to a decimal. 

1. Reduce | to its equivalent decimal. 

FIRST ofehation. Analysis. We first annex 

fRQQQ 62 5 Mfx ^® same number of eipbers to 
^ Un — fovn — '^^^ i^^ t^yn^g of Ijj^ fractioii ; this 
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SECOND OPERATION. Ill) ; we then divide ]>(»th re- 

8 ^ 5.000 suiting terms by 8, the Hij^niti- 

cant figure of the denominator, 

and obtain the decimal <len«»m- 
inator, 1000. Omitting the denominator, and prefixing the sign, we 
have the equivalent decimal, .625. 

In the second operation, we omit the intermediate steps, and obtain 
the result, practically, by annexing the three ciphers to the nume- 
lator, 5, and dividing the result by the denominator, 8. 

2. Reduce j|y to a decimal. 

OPERATION. Analysis. Dividing as in the former ex- 

125 ) 3.000 ample, we obtain a quotient of 2 figures, 24. 

024 But since 3 ciphers have been annexed to the 

numerator^ 3, there must be three places in the 

required decimal; hence we prefix 1 cipher to the (quotient figures, 

24. The reason of this is shown also in the following operation. 

S14. From these ilhistrations we derive the following 

Rule. I. Annex ciphers to the numerator j and divide hy tlie 
denominator, 

n. Point off as many decimal places in the remit as arc equal 

to the number of ciphers annexed. 

KoTE.'-If the division is not exact when a sufficient number of decimal 
tpiTta have been obtained, the sign, +, may ho annexed to the decimal to indi- 
cate that there is sUIl a remainder. When thii) remainder is such that the next 
decimal figure would be 5 or greater than 5, the last figure of the terminated 
deeimal may be increased by 1, and the sign, — , annexed. And in general, + 
denotes that the written decimal is too small, and — denotes that the written 
<leeinial is too large ; the error always being less than one half of a unit in the 
laat place of the deeimaL 

EXAliPLES FOB PRACTICE. 

1. Reduce | to a decimal. Ans, .75. 

2. Reduce /j to a decimal. Ans. .3125. 

3. Reduce J to a decimal. 

4. Reduce || to a decimal 

5. Reduce ji to a decimal. 

6. Reduce -^^^ decimal. Ans. .04. 

7. lEMaee j^ to a deeimal, Aiis .Q^. 
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8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 

16. Reduce 

17. Reduce 

18. Reduce 

19. Reduce 

20. Reduce 



j^ to a decimal. 
T38^ou to a decimal. 
^^ to a decimal. 

iVo ^ ^ decimal. 
II to a decimal. 
7^ to the decimal form. 
56^^^ to the decimal form. 
82^ to the decimal form. 
.24^ to a simple decimal. 
5.78 J -g to a simple decimal. 
•^Tsiu ^ ^ simple decimal. 
4.0^^5 to a simple decimal. 
.30j|§J^^ to a simple decimal. 



Am. .59375 

An8. .29167—. 

u4n«. -.767857+. 

Ans. 7.125. 

Ans. 56.078125. 



Ans. .30088. 
Ans. 4.008. 



ADDITION. 

315. Since the same law of local v^ue extends both to the 
right and left of units' place ) that is, since decimals and simple 
integers increase and decrease uniformly by the scale of ten, it is 
evident that decimals may be added, subtracted, multiplied and 
divided in the same manner as integers. 

316. 1. What is the sum of 4.75, .246, 37.56 and 12.248? 

Analysis. We write the numbers so that units of 
like orders, whether integral or decimal, shall stand 
in the same columns ; that is, units under units, tenths 
under tenths, etc. This brings the decimal points 
directly under each other. Commencing at the right 
hand, we add each column separately, carrying 1 for 
every ten, according to the decimal scale ; and in the 
result we place the decimal point between units and tenths, or directly 
under the decimal points in the numbers added. Hence the fol- 
lowing 

Rule. I. Write the numbers so that the decimal points shall 
stand directlu under each other. 

IL Add as in whole nvmhers^ and place the decimal pointy in 
i^ result, directly under the polnU in tKe uuinl>er% fxdded. 



OPERATIOy. 

4.75 

.246 
37.56 
12.248 

"54.804 



f 
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EXAMPLES FOR PRACTICE. 

1. Add .375, .24, .536, .78567, .4637, and .57439. 

A US. 2.97476. 

2. Add 5.3756, 86.473, 9.2, 46.37859, and 45.248377. 

Ans. 191.675567. 

3. Add .5, .37, .489, .6372, .47856, and .02524. 

4. Add .46|, .325^,-165^3, ^^^ -275/5. Ans. 1.2296625. 

5. Add 4.6^, 7.323'^^, 5.3784^, and 2.64878|. 

6. Add 4.3785, 2|, 5|, and 12.4872. Ans. 24.9609+. 

7. What is the sum of 137 thousandths, 435 thousandths, 836 
thousandths, 937 thousandths, and 496 thousandths ? 

Ans. 2.841. 

8. What is the sum of one hundred two ten-thousandths, thir- 
teen thousand four hundred twenty-six hundred thousandths, five 
hundred sixty-seven millionths, three millionths, and twenty-four 
thousand seven hundred-thousandths ? 

9. A farm has five comers; from the first to the second is 34.72 
rods; from the second to the third, 48.44 rods; from the third to 
the fourth, 152.17 rods; from the fourth to the fifth, 95.36 rods; 
and from the fifth to the first, 56.18 rods. What is the whole 
distance around the farm ? 

10. Find the sum of ||, £^^, j^^j, and jtjt^^ in decimals, correct 
to the fourth place. Ans. .6666 -f. 

NoTB. — In the reduction of each fraotion, carry the decimal to at least the 
fifth place, in order to ineare accuracy in the fourth place. 

11. A man owns 4 city lots, containing 16 y^ rods, 15y^,y rods, 
18^ f rods, and 14^''^ rods of land, respectively; how many rods 
in all ? 

12. What is the sum of 4^ decimal units of the first order, 2| 
of the second order, 9| of the third order, and S^^ of the fourth 
order? Ans. .486929. 

13. What is the approximate sum of 1 decimal unit of the first 
order, ^ of a unit of the second order, ^ of a unit of the third 
order, | of a unit of the fourth order, 5 of a unit of the fifth order, 
J of a nnit c^ the sixth order, and ;} of a unit of the ^^ewtlv. Qtdet I 

Ans. .1lO&%?>QSV^^— • 
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SUBTRACTION. 
aiy. 1. From 4.156 take .5783. 

OPERATION. 

4.1560 Analysis. We write the given numbers as in addi- 

.5783 tion, reduce the decimals to a common denominator, 

3.5777 and subtract as in integers. Or, we may, in practice, 

^ omit the ciphers necessary to reduce the decimals to a 

' common denominator, and merely conceive them to be 

4.156 annexed, subtracting as otherwise. Ilence the fol- 

.5783 lowing 

3.5777 

Rule. I. Write the numbers so that the decimal points shall 
ttand ili recti i/ under each other, 

II. Subtract as in whole numbers, and place the decimal point 
in the result directly under the points in the given numbers. 

EXAMPLES FOR PRACTICE. 

(1.) (2.) (3.) 

Minuend, .9876 48.3676 36.5 

Subtrahend, .3598 23.98 35.875632 

Remainder, .6278 24.3876 .624368 

4. From 37.456 take 24.367. Ans, 13.089. 

5. From 1.0066 take .15. 

6. From 1000 take .001. Ans. 999.999. 

7. From 36| take 22^|. Ans, 14.27. 

8. From .56| take .55i||. 

9. From 7^ take bf^. Ans, 1.7708+. 

10. From ||4 take ^Jf. 

11. From one take one trillionth. Ans. .999999999999. 

I 

12. A speculator having 57436 acres of land, sold at different 
times 536.74 acres, 1756.19 acres, 3678.47 acres, 9572.15 acres, 
7536.59 acres, and 4785.94 acres; how much land has he 
remaining ? 

13. Find the difference between fUfi and |||4f , correct to 
^ ^h decimal place. Arw. \.Yl"ia^-V . 



MULTIPLICATIOK. 127 



MULTIPLICATION, 



31 8. In multiplication of decimals, the location of the decimal 
point in the product depends upon the following principles : 

I. The number of ciphers in the denominator of a decimal is 
equal to the number of decimal places, (909, VI). 

II. If two decimals, in the fi^ctional form, be multiplied to- 
gether, the denominator of the product must contain as many 
ciphers as there are decimal places in both factors. Therefore, 

III. The product of two decimals, expressed in the decimal 
form, must contain as many decimal places as there are decimals 
in both factors. 

1. Multiply .45 by .7. 

OPERATION. Analysis. We first multiply 

^g as in whole numbers; then, 

T[ since the multiplicand has 2 

■ oir decimal places and the multi- 

plier 1, we point off 2 -f 1 = 3 
PROOF, decimal places in the product, 

further illustrated in the proof^ 
^ method appUcable to all similar cases. 

319. Hence the following 

KuLE. MvMphf as tn whole numhersj amdfrom the right hand 
of the prodw^ point off €u mam^ figwre% for dednuds as ^feere xire 
decimal places tin hoik factors, 

NoTBS. — 1. If there be not «8 many fignres in the product as there are deoi- 
Hials in both fiicton, snpply the deficiency by prefixing ciphers. 

2. To mnltiply a decimal by 10, 100, 1000, etc., remove the point as many 
places to the rigbt as there are ciphers on the right of the moltipUor. 

XXAMPLES FOa PRAOTIOIL 

1. Multiply .75 by .41, Ans. .3075. 

2. Multiply .436 by .24 

3. Multiply 6.75 by .35. Ans. 2.0125. 

4. Multiply .756 by .025. Am. .0189. 
& MaMplj & 784 by 2.476. 
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6. Multiply 7.23 bj 0156. Am. .112788. 

7. Multiply .0075 by .005. Ans, .0000375. 

8. Multiply 324 by .324. 

9. Multiply 75.64 by .225. 

10. Multiply 5 728 by 100. An$. 572.8. 

11. Multiply .36 by 1000. 

12. Multiply .000001 by 1000000. 

13. Multiply .576 by 100000. 

14. Multiply 7| by 5 '. Am. 42.625. 

15. Multiply .63^ by 24. 

16. Multiply 4/g by 7^^%, Am, 31.74. 

17. Find tbe value of 3.425 x 1.265 x 64. Am. 277.288. 

18. Find the value of 32 x .57825 x .25. 

19. Find tbe value of 18.375 x 5.7 x 1.001. 

Am. 104.8422375. 

20. If a cubic foot 6f granite weigh 168.48 pounds^ what 
will be the weight of a granite block that contains 27i cubic 
feet? 

21. When a bushel of corn is worth 2.8 bushels of oats, how 
many bushels of oats must be given in exchange for 36 bushels 
of com and 48 bushels of oats ? An$. 148.8. 



CONTRACTED MULTIPLICATIOW. 

330. To obtain a given number of decimal places in 
the product. 

It is frequently the case in multiplication, that a greater number 
of decimal figures is obtained in the product, than is necessary 
for practical accuracy. This may be avoided by contracting each 
partial product to the required number of decimal places. 

To investigate the principles of this method, let us take the twc 

decimals .12345 and .54321, and having reversed the order of the 

digits in the latter, and written it under the former, multiply each 

'^ of the direct number by the fi gure below in the revert^ num- 

Acing the products with like orders ef units in the same eoIiuiiDf 

I* 
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.12345 direct = 


.12345 


•54321 reversed = 


12345. 




.000025 — .00005 X .5 




.000016 = .0004 X .04 




.000009 = .003 X .003 




.000004 = .02 X .0002 




.000001 = .1 X .00001. 



In this operation we perceive that all the products are of the samt 
rder ; and this must always be, whether the numbers used be frao- 
ional, integral, or mixed. For, as we proceed from right to left in 
le multiplication, we pass regularly from lower to nigh er orders in 
le direct number, and from higher to lower in the reversed number, 
'ence 

SKBl, If one number be written under another with the order 
' its digits reversed, and each figure of the reversed number be 
ultiplied by the figure above it in the direct number, the prod- 
its will all be of the same order of units. 

1. Multiply 4.78567 by 3.25765, retaining only 2 decimal 
aces in the product. 

^..«».»*»» Analysis. Since the product 

OPERATION. . . n 1 

J. 7ft/^A7 *°^ figure by unitp is of the 

f\^l\^ ^ same order as the figure multi- 

plied, (82, II,) we write 3, tht 
units of the multiplier, under 
5, the third decimal figure of 
the multiplicand, and the lowest- 
order to be retained in the pro* 
duct ; and the other figur'^s of 
15.589 zfc. Am, ^^ multiplier we write in the 

verted order, extending to the left. Then, since the product of 3 
id 5 is of the third order, or thousandths, the products of the other 
•rresponding figures at the left, 2 and 8, 5 and 7, 7 and 4, etc., will 
) thousandths ; and we therefore multiply each figure of the 
ultiplier by the figures above and to the left of it in the multipli- 
kud, carrying from the rejected figures of the multiplicand, as fol- 
ws : 3 times 6 are 18, and as this is nearer 2 units than one of the 
5xt higher order, we must carry 2 to the first contracted product ; ? 
mes 5 are 15, and 2 to be carried are 17 ; writing the 7 under 1 
and nuiliiplying the other figures at the left in the usual mann 



14357 = 


4785 


X 


3 + 2 


957 =» 


478 


X 


2 + 1 


239 » 


47 


X 


5 + 4 


33 s 


4 


X 


7 + 5 


3» 





X 


6 + 3 
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we obtain 14357 for the first partial product Then, beginning with 
the next figure of the multiplier, 2 times 5 are 10, which gives 1 to 
be carried to the second partial product ; 2 times 8 are IC, and 1 to be 
carried are 17 ; writing the 7 under the first figure of the former pro- 
duct, and multiplying the remaining left- baud figures of the mul- 
tiplicand, we obtain 957 for the second partial product. Then, 5 
times 8 are 40, which gives 4 to bo carried to the third partial pro- 
duct ; 5 times I are 35 and 4 are 39 ; writing the 9 in the first column 
of the products, and proceeding as in the former steps, we obtain 239 
for the third partial product. Next, multiplying by 7 in the same 
manner, we obtain 33 for the fourth partial product. Lastly, begin- 
ning 2 places to the right in the multiplicand, 6 times 7 are 42 ; 6 
times 4 are 24, and 4 are 28, which gives 3 to be carried to the fifth 
partial product; 6 times is 0, and 3 to be carried are 3, which we 
write for the last partial product. Adding the several partial pro- 
ductSj and pointing off 3 decimal places, we have 15.589, the required 
product. 

3S3. From these principles and illustrations we derive the 
following 

Rule. I. Write the multijylier with the order of its figvres 
reversed, and with the units^ place under that figure of the multi- 
plicand ichich is the lowest decimal to he retained in the product ' 

II. Find the j^'^'odiict of each figure of the multiplier hy the 
figures above and to the left of it in the multiplicandy increasing 
each partial product hy as many units as would have heen carried 
from the rejected part of the multipli^andy and one more when the 
highest figure in the rejected j>(irt of any product is 5 or greater 
than 5 ; and wtite these partial products with the lowest figure of 
each in the. same column, 

III. Add the partial products, and from the right hand of the 
residt point off the required number of dedmal figures. 

NoTKS. — 1. In oht^iining the number to be cnrried to each oontraeted partial 
product, it is generally neceRsary to multiply (mentally) only one figure at the 
right of the figure above the multiplying figure; but when theflgtures are large, 
the multiplication should commence at least two places to the right 

2. Observe, that when the number of units in the highest order of tbe njected 
part of the product is between 5 and 15, carry 1 ; if between 16 and 86 eutj 
2; if between 25 and 35 carry 3; and so on. 

3. There is always a Jiability to an error cfC on« ot two mlts In the last plaee; 
MUif as tbe answer may be either too greti ov loo tiniSV Vl ^Qm wmqwbX «ll ^W^ 
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error, the uncertaiiity may 1»e indioated by th« double sigii, ±, read, piut, or 
MiRM, and placed after the product. 

4. When the number of decimal places in the multiplicand is Icfls than th« 
Bamber to bo retaiaed in the product, supply the deficiency by annexing ciphers. 

EXAMPLES FOR PRACTICE. 

1. Multiply 236.45 by 32.46357, retaining 2 decimal places, 
and 2.563789 by .0347263, retaining G decimal places in the 
prodact. 

OPERATIOir. OPERATION. 

236.450 2.563789 

75364.2S 362 7430. 

709350 76914 

47290 10255 

9458 1795 

1419 51 

71 15 

12 1 



2 ,089031 



7676.02 =fc 

2. Multiply 36.275 by 4.3678, retaining 1 decimal place in the 
product Ans. 158.4 dc. 

3. Multiply .24367 by 36.75, retaining 2 decimal places in the 
product. 

4. Multiply 4256.785 by .00564, rejecting all beyond the third 
dedmal place in the product. Ans. 24.008 =b. 

5. Multiply 357.84327 by 1.007806, retjiining 4 decimal places 
in the product. 

6. Multiply 400.756 by 1.367583, retaining 2 decimal places in 
the product. Ans, 548.07 ±. 

7. Multiply 432.5672 by 1.0666666, retaining 3 decimal places 
ia the product.- 

8. Multiply 48.4367 by 2-^,^, extending the product to three 
decimal places. Ans. 103.418 db^ 

9. Multiply Tffy by 3|^|, extending the product to three 
deeimal piftoesL 

20. Tbe Sat MieUite of Uiuiu movoa in Ita oAAtY^^.^^^ ^ 
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degrees in 1 day; find how many degrees it will moYe in 2.52035 
days, carrying the answer to two decimal places. 

Ans, 360.00 degrees. 

11. A gallon of distilled water weighs 8.33888 pounds ; how 
many pounds in 35.8756 gallons ? Ans. 299 16 d= pounds. 

12. One French metre is equal to 1.09356959 English yards; 
how many yards in 478.7862 metres. Ans. 523.58 dr yards. 

13. The polar radius of the earth is G35G07 8.96 metres, and the 
equatorial radius, 6377397.6 metres ; find the two radii, and their 
difference, to the nearest hundredth of a mile, 1 metre being equal 
to 0.000621346 of a mile. 



DIVISION. 

333. In division of decimals the location of the decimal 
point in the quotient depends upon the following principles : 

I. If one decimal number in the fractional form be divided by 
another also in the fractional form, the denominator of the quotient 
must contain as many ciphers as the number of ciphers in the do- 
nominator of the dividend exceeds the number in the denominator 
of the. divisor. Therefore, 

II. The quotient of one number divided by another in the deci- 
mal form must contain as many decimal places as the number of 
decimal places in the dividend exceed the number in the divisor. 

1. Divide 34.368 by 5.37. 

OPERATION. AifAiTSis. We first divide as 

^ ^7 ^ ^1 '^r^ / r J. ^^ whole numbers ; them, since the 

Q9 29 dividend has 3 decimal places and 

the divisor 2, we point off 3 — 2 

^ ^^^ :^ 1 decimal place in the quotient, 

^ ^'^^ (II). The correctnesB of tbe work 



is shown in the prooCvbare the 
p^QQjp dividend and divisor are written as 

VWUts x'n^H^e4 f^°'"°'' fractiomj. For, wben we 
TJSJfo ^ ztn 1 d "» w-** have canceled the denomimitor of 

the diviaor from the dencminator 
Af ibe dividend, the denominator oi tlie ^vjouoAskBOL^ mni)^ cmXaaaBL ^ 
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many ciphers as the number in the dividend exoeeds those in the 
dirisor. 
33ift« Hence the following 

Rule. Divide as in whole numbers, and from, (lie. right hand 
of the quotient point off as many places for decimals as the decimal 
places in the dividend exceed those in the divisor. 

NoTBS. — 1. If the nnmberof figures in the quutient be less than the exccus of 
the decimal places in the dividend over those in the divisor, the deficiency must 
be supplied by prefixing ciphers. 

2. If there be a remainder after dividing the dividend, annex ci]iher.*i, and 
continue the division : the ciphers annexed are deciula1^l of the diviilcml. 

3. The dividend shoald always contain at least as many dcc-iniul fil.icos ns the 
divisor, before commencing the division ; the quotient figures will then lie inte- 
gers till all the decimals of the dividend have been used in the partial diviilen<ls. 

4. To divide a decimal by 10, 100, 1000, etc., remove the point as manj' places 
to the left as there are ciphers on the right of the divit^or. 

EXAMPLES FOR PRACTICE. 

1. Divide 9.6188 by 3.46. Ans. 2.78. 

2. Divide 46.1975 by 54.35. Ans. M, 

3. Divide .014274 by .061. Ans. .234. 

4. Divide .952 by 4.76. 

5. Divide 345.15 by .075. Ans. 4002. 

6. Divide .8 by 476.3. Ans, .001679+. 

7. Divide .0026 by .003, 

8. Divide 3.6 by .00006. An^. 60000. 

9. Divide 3 by 450. 

10. Divide 75 by 10000. 

11. Divide 4.36 by 190000. 

12. Divide .1 by .12. 

13. Divide 645.5 by 1000. 

14. If % men build 154.125 rods of fence in a day^ how much 
does each man build f 

15. How maiiy ooats can be made from 16.2 yards of cloth, 
rJlowing 2.7 yards for each coat ? 

16. If a man travel 36.84 miles a day, how long will it take 
him to travel 674 miles f Ans. 18.547+day8. 

17. How many revolutions will awheel 14.25 feet in cireum- 
Moake in going a distauoe of 1 nule oi b'i'&O ioe^*^ 
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CONTHACTED DIVISION. 

3SS. To obtain a given number of decimal places in 
the quotient. 

In division, the products of the divisor by the several quotient 
figures maybe contracted, as in multiplication^ by rejecting at each 
Btep the unnecessary figures of the divisor, (SK80). 

1- Divide 790.755197 by 32.4687, extending the quotient to 
two decimal places. 

COMMON METHOD. 

82.4687 ) 790.7 55198 ( 24.36 



FIRST CONTRACTED HBTIIOD. 

82.4687 ) 790.755197 ( 24.35 
649 4 

1413 


129 9 


114 


97 


17 


16 


1 


SECOND CONTRACTED METHOD. 


32.4687 ) 790.766197 


.53.42 141 3 


114 


17 


1* 



649 3 



74 



1413 



811 



129 8 748 



11 5 0639 



97 



4061 



17 

16 



65787 
23435 



1|42352 

Analysis. In the first method 
of contraction, we first compare the 
3 tens of the divisor with the 79 
tens of the dividend, and ascertain 
that there will be 2 integral places 
in the quotient ; and as 2 decimal 
places are required, the quotient 
must contain 4 places in all. Then 
assuming the four \eh hand figures of the divisor, we say 3^46 is con- 
tained in 7907, 2 times ; multiplying the assumed part of the divisor 
by 2. and carrying 2 units from the rejected part, as in Contracted, 
Multiplication of Decimals, we have 6494 for the product, which sub- 
tracted from the dividend, leaves 1413 for a new dividend. Now, 
since the next quotient figure veill be of an order next below the 
former, we reject one more place in the divisor, and divide by 324, 
obtaining 4 for a quotient, 1299 for a product, and 114 for a newdivi- 
dead Continuing this process tiH aXL \^Q &@ax«ik o1 ^^ ^TUMst «s% 
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rejected, we have, after pointing off 2 deoimaln em required, 24.35 fur 
a quotient. Comparing the contracted with the common method, we 
see the extent of the abbreviation, and the agreement of the corres- 
ponding intermediate results. 

In the second method of contraction, the quotient is written with 
its first figure under the lowest order of the assumed divisor, and the 
other figures at the left in the reverse order. By this arrangement, 
the several products are conveniently formed, by multiplying each 
quotient figure by the figures above and to the left of it in the divisor, 
by the rule for contracted multiplication, (222)} and the remainders 
only are written as in (112). 

23G, From these illustrations we derive the following 

BuLE. I. Compare Hie highest or left hand figure of the divisor 
m'ih tJie units of like order m tlie dividend^ and determine how 
many figures wiU he required in the quotient, 

II. For the first contracted divisor y take as many significant 
figures from the left of the given divisor as tJiere are places re- 
quired in the quotient ; and at each subsequent divisio7i reject one 
place from, the right of the last preceding divisor, 

III. In multiplying by the several quotient figures, carry frwn 
the rejected figures of the divisor as in contracted mvUiplication. 

NoTBS. — 1. Snpply ciphers, at the right of cither divisor or dividend, when 
Necessary, before cummencing the work. 

2. If the first figure of the quotient is written under tnc lowest assumed figure 
Qf the divisor, and the other figures at the left in the inverted order, the several 
))roducts will be formed with the greatest convenience, by simply multiplying 
«Ach quotient figure by the figures above and to the left of it in the divisor. 



EXAMPLES FOR PRACTICE. 

1. Divide 27.8782 by 4.3267, extending the quotient to 3 deci- 
mal places. Ans. 6.328 db. 

2. Divide 487.24 by 1.003675, extending the quotient to 2 
decimal places. 

3. Divide 8.47326 by 75.43, extending the quotient to 5 deci- 
mal places. 

4. Divide .8487564 by .075637. extending the quotient to 3 
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5. Divide 478.325 by 1.43|, extending the quotient to 8 deci 
mal places. Ans. 332.942 db. 

6. Divide 8972.43G by 756.3452, extending the quotient to 4 
decimal places. 

7. Divide 1 by 1.007C33, extending the quotient to 6 decimal 
places. Ans. .992425 db. 

8. Find the quotient of .95372843 divided by 44.736546, true 
to 8 decimal places. 

9. lleduce -J)J|| to a decimal of 4 places. Ans. .7448 dz. 

CIRCULATING DECIMALS. , 

337* Common fractions can not always be exactly expressed in 
the decimal form ; for in pome instances the division will not be 
exact if continued indefinitely. 

328. A Finite Decimal is a decimal which extends a limited 
number of places from the decimal point. 

339. An Infinite Decimal is a decimal which extends an 
unlimited number of places from the decimal point. 

330. A Circulating Decimal is an infinite decimal in which 
a figure or set of figures is continually repeated in the same order; 
as .3338+, or .487437437+. 

331. A Repetend is the figure or set of figvires continually 
repeated. When a repetend consists of a single figure, it is in- 
dicated by a point placed over it; when it consists of more than 
one figure, a point is placed over the first, and one over the last 
figure. Thus, the circulating decimals .55555+ and .324324324+, 
are written, 5 and .324. 

333. A repetend is said to be expanded when its figures are 
continued in their proper order any number of places toward the • 
right; thus, .24, expanded is .2424+, or .242424242+. 

333. Similar Repetends are those which begin at the same 
decimal place or order; as .37 and .5, .24 and .3^5, 1.56 and 24.8. 

334. Conterminous Eepetends are those whieh end at the 

. ... • , 

same decimal place or order; as .75 and 1.53, .567, and 8.245. 

NoTK. — Two or more rcpotonds a^-a Similar and Oo«UTmiitCM«^\M(u VbMI V9v». 
end at the same decimal placed or orden. 
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fK95m A Pure Circnlatiiig Decimal is one whicb contains no 
figures but the repetend ; as .7, or .704. 

236. A Mixed Cironlatiog Decimal is one which contains 
other figoreS; called finite places, before the repetend; as .54, or 
.013245, in which .5 and .01 are the finite places. 

PROPERTIES OF FINITE AND CIRCULATINO DECIMALS. 

237. The operations in circulating decimals depend upon the 
following properties. 

NoTB. — 1. The common fraetioiis referred to are understood to be proper frac- 
tions, in their lotoe$t term$, 

I. Every fraction whose denominator contains no other prime 
factor than 2 or 5 will giye rise to a finite decimal ; and the num- 
ber of decimal places will be equal to the greatest number of equal 
factors, 2 or 5, in the denominator. 

For, in the reduction, every cipher annexed to the numerator mul- 
tiplies it by 10, or introduces the two prime factors, 2 and 5, and alno 
gives 1 decimal place in the result. Hence the division will ])C exact 
"when the number of ciphers annexed, or the iiumbor of decimal 
places obtained, shall be equal to the greatest number of ci^ual factors, 
2 or 5, to be canceled from the denominator. 

n. Every fraction whose denominator contains any other prime 
factor than 2 or 5, will give rise to an infinite decimal. 

For, annexing ciphers to the numerator introduet*H no other prime 
factors than 2 and 5 ; hence the numerator will never contain all the 
prime factors of the denominator. 

III. Every infinite decimal derived from a common fraction is 
also a oirculating decimal; and the number of places in the 
repetend must be less than the number of units in the denominator 
of the common iVaction. 

For, in every division, the number of possible remainders is limited 
to the number of units in the divisor, less 1 ; thus, in dividing by 7, 
the only possible remainders are 1, 2, 3, 4, 5, and 6. Hence, in the 
reduction of a common fraction to a decimal, some of the remainders 
must repeat before the number of decimal places obtained equals the 
number of units in the denominator ;. and this wHL c&uQe tkQ ultAl^ 
mediate quotient Sgares to repeat. 
12* 
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Notes. — 2. It will be found that the number of places in the repetend is alwayi 
equal to the denominator loss 1, or to some factor of this number. Thus, t^e 

repetend arising from ^ has 7 -^ 1 ■= 6 places ; the repetend arising from Jf has 

*'~^ = 5 places. 

3. A perfect repetend is one which consists of as many places, less 1, as t^ere 
are units in the denominator of the equivalent fraction. 

4. If the denominator of a fraction contains neither of the factors 2 and 5, it 
will give ri^e to a pure repetend. But if a circulating decimal is derived from a 
fraction whose denominator contains either of the factors 2 or 5, it will contain 
as many finite places as the greatest number of equal factors 2 or 5 in the de- 
nominator. 

lY. If to any number we annex as many ciphers as there are 
places in the numher, or more, and divide the result by as many 
9's as the number of ciphers annexed, both the quotient and re- 
mainder will be the same as the given number. 

For, if we take any number of two places, as 74, and annex two 
ciphers, the result divided by 100 will be equal to 74 ; thus, 

7400 -T-lOO = 74. 

Now subtracting 1 from the divisor, 100, will add as many units 
to the quotient, 74, as the new divisor, 99, is contained times in 74, 
(115, II) ; thus, 

7400 ~ 99 = 74 -f Jl, or 74}J; 

that is, if two ciphers be annexed to 74, and the result be divided by 
99, both quotient and remainder will be 74. In like manner, annex- 
ing three ciphers to 74, and dividing by 999, we have 

74000^999 = 74^; 

and the same is true of any number whatever. 

V. Every pure circulating decimal is equal to a common frac- 
tion whose numerator is the repeating figure or figures, and whose 
denominator is as many 9's as there are places in the repetend. 

For, if we take any fraction whose denominator is expressed by 
some number of 9's, as |4, then according to the last property, annex- 
ing two ciphers to the numerator, and reducing to a decimal, we have 
5J =-24J|. In like manner, carrying the decimal two places farther, 
.24|} = .2424j;4 ; hence, ^ = 24. By the same principle, we have 
|=.2; ^^=M ; A= .02;/"^ .OOi ; fJ4 = .324; and^soon. And 
it is evident that all possif^ ^^iends can thus be derived from frao- 
ilons whose numerators f ' j Tepeatmg ^^T«ia, wid whose denumi- 
Dators are as many 9's ' ^re are TepwiAan^^gai^ft. 
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NoTB 5. — It follows from the last property, that any fraction from which a pure 
repeteod can be derived is reducible to a form in which the denominator is sume 

namber of 9*8 ; thus 7 j =»^ Sill »i i TT "^ oil- ^^^ '^ true of every fraction 
whose denominator terminates with I, 3, 7, or 9. 

VI. Any repetend may be reduced to another equivalent repe- 
tend, by expanding it; and moving either the second point, or 
both points, to the right; provided that in the result they be so 
placed as to include the same number of places as are contained 
in the given repetend, or some multiple of this number. 

For, in every such reduction, the now repetend and the given repe- 
tend, when expanded indefinitely, will give results which am identical. 
Thus, .536 = .536536, or .536536536, or .5365, or .53653, or .5365365, 
or .53653653653 ; because each of these new repetends, when ex- 
panded, gives .53653653653653653653-f . 

Note 6. — If in any reduction, the new repetend should not contain the same 
Damber of places, or some multiple of the same number, as the given repetend, 
we ehould not haFe, In the expansions, the »am4 figure* repeated in the «am« 

orcfcr. 

EMDUOnON. 
CASE I. 

338. To reduce a pure circulating decimal to a 
common fraction. 

1. Reduce .675 to a common fraction. 

OPERATION. Analysis. Since the repetend has 3 

^g75 ;— «Tfi SB 5fc places, we take for the denominator of 

the required fraction the number ex- 
pressed by three 9*8, (237, V). Hence, 

KuLE. Omit the points and the decimal sign^ and write the 
figures of the repetend for the numerator of a common fractixm^ 
and as many 9*< as there are places in the repetend for the de^ 
nominator, 

EXAMPLES FOR PRACTICE. 

^^ • • 

1. Beduoe .45 to a common fraction. Ans, -A-* 

2. Beduce .66 to a common fraction. 

3s Bedace .279 to a, common fraction. Aiva. -^^. 
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4. Reduce .423 to a common fraction. Ans. ^j. 

6. Reduce .923076 to a common fraction. Ans. |f . 

6. Reduce .95121 to a common fraction. 

7. Reduce 4.72 to a mixed number. Aru, 4^j. 

8. Reduce 2.297 to an improper fraction. Ans. |^. 

9. Reduce 2.97 to an improper fraction. Ans, *^Y- 

Note. — According to 287, VI, 2.97 = 2.972. 

■10. Reduce 15.0 to a mixed number. Ans. 15^|^* 

CASE II. 

339. To reduce a mixed circulating decimal to a 
common fraction. 

1. Reduce .0756 to a common fraction. 

OPERATION. Analysis. Since .756 is equal 

.0756 = /^Vo = ibS *^ i^^ -^^^^ wiU be ^j of J|f, 

2. Reduce .647 to a common fraction. 

OPERATION. Analysis. Reducing the finite 

647 6 4 J 7 P^'''* *^°d the repetend separately 

Q^Q ^^ rj to fractions, we have yV^ + -^h- 

= hrr-K ' '^^ reduce these fractions to a 

yuu Jvv common denominator, we must 

^^" — 64 "1-7 multiply the terms of the first by 

900 9; but the numerator, 64, may 

647 64 be multiplied by 9 by annexing 

^* 900 ^ cipher and subtracting 64 from 

583 the result, giving , for 

= 900' 

the first fraction reduced. Tht 

Or, numerator of the sum of the two 

.647 given decimaL fractions will therefore be 640 

64 finite figures. — 64 + 7 = 583, and supplying 



the common denominator, we have 
}. In the second operation. 



583 

— — A71S, the intermediate steps are omitted. 

^^" Hence the following 

Rule. I. From the given circulating decimal subtract the finite 
part, aiid the remainder will he die required, twwaeratot. 
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n. Write CIS many 9'« as there are figures in the reprfrtuf, with 
as many ciphers annexed as there are finite decimal figures ^ for 
tJie required denominator. 

EXAMPLES FOR PRACTICE. 

1. Reduce .57 to a common fraction. Ans. ?S. 

2. Kednce .048 to a common fraction. Ans. ^y^. 

3. Kedace .6472 to a common fraction. 

4. Reduce .6590 to a common fraction. Ans. J J. 
v5. Reduce .04648 to a common fraction. Ans. ^V^. 

6. Reduce .1004 to a common fraction. 

• ■ 

7. Reduce .9285714 to a common fraction. Ans. j^. 

8. Reduce 5.27 to a common fraction. Ans. y^. 

9. Reduce 7.0126 to a mixed number. Ans. l^lf^. 

10. Reduce 1.58231707 to an improper fraction. Atis. J.^g. 

11. Reduce 2.029268 to an improper fraction. 

CASE III. 

340. To make two or more repctenda similar and 
conterminous. 

• • • • • • 

1. Make .47, .53675, and .37234 similar and conterminous. 

OPERATION. Analysis. The first of 

the eiven repctends bcccins 
.47 = .47474747474747 ^ ^, ^h, place of tenths, the 

.53676 =» .53675675675675 I Ans. second at the place of thou- 
.37234 » .37234723472347 J sandths, and the third at 

tlie place of hundredths; 
and as the points in any repetend cannot be moved to the left over 
the finite places, we can make the given rcpeteuds similar, only by 
moving the points of at least two of them to the right. 

Again, the first repetend has 2 places, the second 3 places, and the 
third 4 places ; and the number of places in the new repctends must 
be at least 12, which is the least common multiple of 2, 3, and 4. 
We therefore expand the given repctends, and place the first point in 
each new repetend over the third place in the decimal, and the second 
point oyer the fourteenth, and thus render them similar and conter- 
minous. Hence the following 



X42 DECIMALS. 

Rule. I. Expand the repetends, and place the first poi 
ea>ch over (he same order in the decimal. 

II. Pkice the second point so that each new repetend shal 
tain as ma'ny places as there are units in the least common 
tiple of the number of places in the several given repetends, 

NoTR. — Since none of the points can be carried to the left, some of then 
be carried to the right, so that each repetend shall have at least as manj 
places OS the greatest number in any of the given repetends. 

EXAMPLES FOR PRACTICE. 

B • • • • • • 

1. Make .43, .57, .4567, and .5037 similar and contermin 

• • ■ • • • 

2. Make .578, .37, .2485, and .04 similar and conterminou 

• b • • • • 

3. Make 1.34, 4.56, and .341 similar and conterminous. 

• • • • • • • 

4. Make .5674, .34, .247, and .67 similar and contermino 

5. Make 1.24, .0578, .4, and .4732147 similar and a 
minous. 

6. Make .7, .4567, .24, and .346789 similar and contermi 

7. Make .8, ^6, .4857, .34567, and .2784678943 similai 
conterminous. 

ADDITION AND SUBTRACTION. 

341. The processes of adding and subtracting circulating 
mals depend upon the following properties of repetends : 

I. If two or more repetends are similar and conterminous, 
denominators will consist of the same number of 9's, wit! 
same number of ciphers annexed. Hence, 

II. Similar and conterminous repetends have the same de 
nators and consequently the same fractional unit. 

1. Add .54, 3.24 and, 2.785. 

OPERATION. Analysis. Since fractions ci 

54 =s 54444 added only when they have the 

«i 9i Q 9J.9J.*> fractional unit, we first make the 

"1 . _ tends of the given decimals simila 
2.785 a e 2.78527^ . conterminous. We then add as in 

6.57214 decimals, observing, however, tht 

1 which we carry from the left 

column of the repetends, must also be added to the right hand col 

/or this would he required if the Tepetends ^et^ ixxT^^^ «»::(} 

beihre adding. 
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2 Prom 7.4 take 2. 785^. 

OPERATION. Analysis. Since one fraction can be Rnbtracted 

7 AAdA from another only when they have the 8ame frao- 

. . tional unit, we first make the repetcnds of tlic given 

* decimals similar and conterminous. "VVe then 8ub- 

4.6581 tract as in finite decimals ; observing that if ))<)th 

repetends were expanded, the next figure in the 

Babfcrahend would be 8, and the next in the minuend 4 ; and the buI>- 

fraction in this form would require 1 to be carried to the 2, giving 1 

for the right hand figure in the remainder. 

34;3. From these principles and illustrations we derive the 
following 

Rule. I. WTien neceisary, make the repetends similar and con- 
Urminous, 

n. To add ; — Proceed as infinite decimals^ observing to increase 
the sum of the right hand column hy as many units as are carried 
from the left ha/nd column of the repetends. 

in. To subtract ; — Proceed as in finite decimals, ohservimj to 
diminish the right hand figure of the remainder hy 1, '\chen the 
repeteTid in the subtrahend is greater than the rcjyetend of tJte 
minuend. 

IV. Place the points in the result directly under the points above. 

KoTB. — When the sum or difference is required in the form of a common frae- 
tion, prooeed aeeording to the rule, and reduce the result 

VXAMPLSS FOB PRACTICE. 

1. What is the sum of 2.4, .32, .567, 7.056, and 4.37 ? 

Ans. 14.7695877. 

2. Wliat is the sum of .478, .321, .78564, .32, .5, and .432Vf 

A71S. 2.8961788070698. 

3. From .7854 subtract .59. Ans. .1895258. 

4. From 57.6587 subtract 27.3i. Ans. 29.7455. 

5. What is the sum of .5, .32, and .12 ? Ans. 1 

6. What is the sum of .4387, .863, .21, and .3554 ? 

7. What is the sum of 3.6537, 3.135, 2.564, and .53 ? 

8. From .432 subtract .25. ilns. ,1824a 
A From 7^574 svLhtract 2.634. Aii%. ^.^\ 
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10. From .99 subtract .433. Ans. .55656. 

11. What is the sum of 4.638, 8.318, .016, .54, and .45? 

An8, 13|f 

12. From .4 subtract .23. Ans. -J^. 



MULTIPLICATrON AND DIVISION. 

348. L Multiply 2.428571 by .063. 

Analysis. We first re- 
duce the multiplicand and 



OPERATION. 



2.428571 = '^ 
.063 = ^1^ 

V X ih = tVtj = -1^4 Am. 
2. Divide .475 by .3753. 



multiplier to their equiva- 
lent fractions, and obtain 
V and T?ir ; then V X yf v 
= ^-^ = .154. 



Analysis. The dividend re 
duced to its equivalent common 
fraction is jjf, and the divisor 
reduced to its equivalent com- 
mon fraction is fJ|J ; and }}j 
^tHS = i5 = 1.26. 

34:4:. From these illustrations we have the following 

Rule. Reduce the given numbers to common fractwus; then 
multiply or divide^ and reduce the result to a decimal. 



operation. 
•475 =|?| 
.3750 = |?|« 

m X |?H = 1.26 Ans. 



EXAMPLES FOR PBACTICB. 

1 Multiply 3.4 by .72. 

2. Multiply .0432 by 18. 

3. Divide-.i54by.2. 

4. Divide 4.5724 by .7. 

5. Multiply 4.37 by .27. 

6. Divide 56.6 by 137. 

7. Divide .42857 i by .54. 

8. Multiply .714285 by .27. 

9. Multiply 3.456 by .425. 
10. Divide 9.17045 by 3.36. 



Ans. 2.472. 

Ans. .7783. 

Ans. .693. 

Ans. 6.878873601645. 
Ans. 1.182. 

Ans. .41362530. 

Ans. .7857142. 

Ans. .194805. 

Ans. 1.4710037. 

Ans. 2.726350606748310. 



U. Multiply .24 by .57. Ans. .1395775941280486685032. 
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UNITED STATES MONET. 

J345« By Act of Congress of August 8, 1786, the dollar was 
declared to be the unit of Federal or United States Money ; and 
the subdivisions and multiples of this unit and their denomina- 
tioas, as then established, are as shown in the 

TABLE. 

10 mills make 1 cent. 
10 cents " 1 dime. 
10 dimes " 1 dollar. 
10 dollars ** 1 eagle. 

346* By examining this table we find- 

1st. That the. denominations increase and decrease in a tenfold 
ratio. 

2d. That the dollar being the unit, dimes, cents and mills are 
respectively tenths, hundredths and thousandths of a dollar. 

8d. That the denominations of United States money increase 
and decrease the same as simple numbers and decimals. 

Hence we conclude that 

I. United States m*mey may he expressed according to the- deci* 
mal system, of notation, 

XL United States money may he added, suhtracted, multiplied 
and divided in the sam^ manner as decimals. 

NOTATION AND NUMERATION. 

J847. The character $ before any number indicates that it 
expi esses United States money. Thus $75 expresses 75 dollars. 

34:8. Since the dollar is the unit, and dimes, cents and mills 
are tenths, hundredths and thousandths of a dollar, the decimal 
point or separatrix must always be placed before dimes. Hence, 
in any number expressing United States money, the first figure at 
the right of the decimal point is dimes, the second figure is cents, 
the third figure is mills, and if there are others, they are ten- 
thousandths^ hundred-thousandths, etc., of a dollar. Thas, $8.31 2d a 

Id K 
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expresses 8 dollars 3 dimes 1 cent 2 mills and 5 tenths of a mil 
or 5 ten-thousandths of a dollar. 

349, The denominations, eagles and dimes, are not regardec 
in business operations, eagles being called tens of dollars anc 
dimes tens of cents. Thus 924.19 instead of being read 2 eaglei 
4 dollars 1 dime 9 cents, is read 24 dollars 19 cents. Hence 
practically, the table of United States money is as follows : 

10 mills make 1 cent. 
100 cents " 1 dollar. 

350. Since the cents in an expression of United States moneji 
may be any number from 1 to 99, the first two places at the righl 
of the decimal point are always assigned to cents. Hence, when 
the number of cents to be expressed is less than 10, a ciphei 
must be written in the place of tenths or dimes. Thus, 7 cents ifi 
expressed $.07. 

Notes. — 1. The half cent is freqaentljr written as 5 mills and vice vend. 
Thus, $.37i = $.375. 

2. Basiness men freqnently write eents as eonunon fractions of a doUar. 
Thnsy $5.19 is also written $^-^^t re&d 5 and -J^ dollars. 

3. In business transaetions, when the Jinal result of a eompntatioa contains 5 
mills or more, they are ealled one cent, and when leta than 5 they are rejeded. 
Thus, $2,198 would be called $2.20, and $1,623 would be called $1.62. 

EXAMPLES FOR PRACTICE. 

1. Write twenty-eight dollars thirty-six cents. 

A718. $28.36. 

2. Write four dollars seven cents. 

3. Write ten dollars four cents. 

4. Write sixteen dollars four mills. 

6. Write thirty-one and one-half cents. 

6. Write 48 dollars If cents. Ans, (^SOlf. 

7. Write 1000 dollars 1 cent 1 mill. 

8. Write 3 eagles 2 dollars 5 dimes 8 cents 4 mills. 

9. Write 6} cents. 

10. Head the following numhers : 

$21.18 $10.01 $ .8125 

$164.05 $201,201 $15.08i 

$7.90 V^Sl\ ^^as^^ 
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REDUCTION. 

S51. Since $1 == 100 cents = 1000 mills, it is evideDt, 
1st That dollars may be changed or reduced to cents by an- 
nexing tiro ciphers ; and to mills by annexing three ciphers. 

2d. That cents may be reduced to dollars by pointing off tico 

figures from the right ; and mills to dollars by pointing off three 

figures from the right. 

3d. That cents may bo reduced to mills by annexing one cipher, 

4th. That mills may be reduced to cents by pointing off one 

figure from the right. 

OPERATIONS IN UNITED STATES MONEY. 

35S. Since- United States Money may be added, subtracted, 
multiplied and divided in the same manner as decimals. (S4G. 
II), it is evident that no separate rules for these opc^rations arc 
required. 

EXAMPLES FOR PRACTICE. 

1. Paid $3475.50 for building a house, ?3 10. 20 for painting, 
1(1287.37} for furniture, and $207.12} for carpets; how much 
Was the cost of the house and furniture ? Am, $5280.20 

2. Bought a pair of boots for $4.62}, an umbrella for $1.75, a 
pair of gloves for $.87}, a cravat for $1, and some collars for 
t.62} ; how much was the cost of all my purchases ? 

3. Gave $150 for a horse, $175.84 for a carriage, and $62} for 
a harness, and sold the whole for $390.37}; how much did. I 
eain? Am, $2,035. 

4. A man bought a &rm for $3800, which was $190.87} less 
than he sold it for ; how much did he sell it for ? 

5. A lady bought a dress for $10i, a bonnet for $5}, a veil for 
t2J, a pair of gloves for $.87}, and a fan for $|. She gave the 
shopkeeper a fifty dollar bill ; how much money should he return 
to her? Am, $29,875. 

6. A farmer sold 150 bushels of oats at $.37} a bushel, and 4 
t!onL of wood at $Si a cord. He received in payme\i\> %\ ys^ixki^^^^ 
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Bugar at 6} cents a pound, 25 pounds of tea at $f a pound, 2 
barrels of flour at $5.87 i, and the remainder in cash; how much 
cash did he receive ? Ana. (39.125. 

7. A speculator bought 264.5 acres of land for 86726. He 
afterward sold 126.25 acres for $31i an acre, and the remainder 
for $38.75 an acre; hovf much did he gain by the transaction ? 

8. A merchant going to New York to purchase goods, had 
$11000. He bought 40 pieces of silk, each piece containing 28 J 
yards, at $.80 a yard; 300 pieces of calicoes, with an average 
length of 29 yards, at 1 1 i cents a yard ; 20 pieces of broadcloths, 
each containing 36.25 yards, at $3,875 a yard; 112 pieces of 
sheeting, each containing 30.5 yards, at $.06i a yard. How 
much had he left with which to finish purchasing his stock ? 

Ans. $6064.62^. 

9. If 139 barrels of beef cost $2189.25, how much will 1 
barrel cost? Ana. $15.75. 

10. If 396 pounds of hops cost $44,748, how much are they 
worth per pound ? Arts. $.113. 

11. Bought 10 J cords of wood at $4 J a cord, and received for 
it 7.74 barrels of flour; how much was the flour worth per barrel? 

J 2. If a hogshead of wine cost $287.4, how many hogsheads 
can be bought for $4885.80 ? Am, 17. 

13. A butcher bought an equal number of calves and sheep for 
$265 ; for the calves he paid $3} a head, and for the sheep $2} 
a head ; how many did he buy of each kind ? Ans, 40. 

14. If 128 tons of iron cost $9632, how many tons can be 
bought for $1730.75 ? Ans. 23. 

15. If 125 bushels of potatoes cost $41.25, how many barrels, 
each containing 2 J bushels, can be bought for $112.20? 

16. A grocer on balancing his books at the end of a month, 
found that his purchases amounted to $2475.36, and his sales to 
$1936.40 ; and that the money he now had was but | of what he 
had at the beginning of the month; how much money had he at 
the beginning of the month ? Anst, $1347.40. 

17. A person has an income of $3200 a year, and his ezpensei 
Mre $138 a month ; how much can ^e »av^ m ^ ^«wft1 
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18. Sold 120 pieces of cloth at $45 J a piece, and gained thereby 
$1026; how much did it cost by the piece ? Am. $37.20. 

19. A flour merchant paid ?3088.25 for some flour. lie sold 
425 barrels at $6} a barrel, and the remainder stood him in $4.50 
a barrel; how many barrels did he purchase ? Ans. 521. 

20. If 36 engineers receive $6315.12 for one month's work, 
how many engineers will $21927.50 pay for one month at the same 
rate? Ans. 125. 

21. A person having $1378.56, wishes to purchase a house 
worth $2538, and still have $750 left with which to purchase fur- 
niture; how much more money must he have ? Ans. $1909.44 

22. A mechanic earns on an average $1.87 i a day, and works 22 
days per month. If his necessary expenses are $2 5 J a month, 
how many years will it take him to save $1116, there being 12 
months in a year? Ans. years 

23. Bought 27.5 barrels of sugar for $453.75^ and sold it at a 
profit of $3.62} a barrel; at what price per barrel was it sold ? 

24. A man expended $70.15 in the purchase of rye at $.95 a 
bushel, wheat at $1.37 a bushel, and corn at $.73 a bushel, buying 
the same quantity of each kind ; how many bushels in all did he 
purchase? Aps 69 bushels. 

25. A farmer bought a piece of land containing 375} acres, at 
$22i per acre, and sold } of it at a profit of $1032|; at what 
price per acre was the land sold? Ans. $27.75. 

26 If 3} cords of wood cost $11 37}, how much will 20} cords 
cost? Ans. $65.40i 

27. If I of a hundred pounds of sugar cost $63, how much 
can be bought for $46 75, at the same rate ? 

Ans. 5.5 hundred pounds. 

28. A man sold a wagon for $62.50, and received in payment 
12} yards of broadcloth at $3| per yard, and the balance in coflee 
at 12} cents per pound ; how many pounds of coflee did he re- 
ceive? Ans. 175 pounds. 

29. Bought 820 bushels of barley at the rate of 16 bushels for 
(10.04, and sold it at the rate of 20 bushels fox %Vlh \ l^o^ much 
was my pnAt on the transaction ? Ans. %1^ ."ift « 

IS* 
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PROBLEMS 
INVOLVING THE RELATION OF PRICE, COST, AND QUANTITY. 

PROBLEM I. 

353. Oiven, the price and the quantity, to find the cost 

Analysis. The tsost of 3 anita must be 3 times the price of 1 unit ; 
of 8 units, 8 times the price of 1 unit ; of { of a unit, | times the prioe 
of 1 unit, etc. Hence, 

BuTJi. MMiply ike price of ONE hy the gwmti^, 

»OBLKM n. 
954. Given, the cost and the quantity, to find the price. 

Analysis. By Problem I, the cost is the product of the price mul- 
tiplied by the quantity. Now, haYing the cost, which is a product, 
and the quantity, which is one of two factors, wo haYe the product 
and one of two factors giYcn, to find the other factor. Hence, 

KuLE. Divide the cost ht/ the quantity. 

PROBLEM m. 

359. Given, the price and the cost, to find the quantity. 

Analysis. Reasoning as in Problem II, we find that the ooet iff 
the product of two factors, and the price is one of the factors, Hence, 

Rule. Divide the cost hy the price, 

PROBLEM rV. 

396. Given, the quantity, and the price of 100 oi 
1000, to find the cost. 

Analysis. If the price of 100 units be multiplied by the number 
of units in a given quantity, the product will be 100 times the required 
result, because the multiplier used is 100 times the true multiplier^ 
For a similar reason, if the price of 1000 units be multiplied by the 
number of units in a given quantity, the product will be 1000 times 
the required result. These errors can be corrected in two ways, 
Ist. By dividing the product by 100 or 1000, as the case may be; or, 
2d. By reducing the given quantity to hundreds and decimaJs-of a 
hundred, or to thousands and decimalB oi a VlliiO'osAxA. l^xtftf^ 
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Rule. MvUvply the price by the quantify reduced to hundreds 
and decimals of a htrndred, or to thousands and decimals of a 

thousand, 

NoTs. — In business transBOtaons the Roman numerals G and M are eom- 
monly used to indicate hundreds and thousands, where the price is by the 100 
or 1000. 

PROBLEM V. 

9S7. To find the coet of articles sold by the ton oi 
20OO pounds.* 

Analysis. If the price of 1 ton or 2000 pounds be divided by 2, 
the quotient will be the price of J ion or 1000 pounds. We then have 
the quantity and the price of 1000 to find the cost. Hence, 

Rule. Divide the price of 1 ton hy 2, and multiply the quo^ 
tient by the number of pounds expressed as thousandths. 

EXAMPLES IN THE PRECEDING PROBLEMS. 

1. What cost 187 barrels of salt, at 91.32 a barrel? 

Ans, 5246.84. 

2. What cost 5 firkins of butter, each containing 70^ pounds, 
at JJ»^ a pound ? Ans, $66.09|. 

3. If the board of a &mily be $501.87| for 1 year, how much 
is it per day? Ans. 81.37^. 

4. At $.10^ a dozen, how many dozen of eggs can be bought 
for $18.48? Ans, 176. 

5. What u the value of 140 sacks of guano, eaoh sack oontuii^ 

iiig 162^ pounds, at $17| a ton? Ans. $201,906^. 

6. What will be the cost oi 3240 peach trees at $16^ per hun- 
Ired? Ans. $534.60, 

7. At $66.44 a ton, what will be the cost of 842| tons of rail- 
road iron? Ans. $55992.31. 

8. A gentleman purchased a farm of 325.5 acres for $10660^ ; 
low much did it cost per acre? Ans. $32.75. 

9. What will be the cost of 840 feet of plank at $1.94 per C ; 
md 1262 pickets at $12^ per M ? Ans. $32,071. 

10. At $1^ a bushel, how many bushels of wheat can be bought 
Tor 437.681? . Ans. 25^ bushels. 
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11. What will be the coet of 2172 pounds of plaster, at 83.875 
a ton? Avs. W.208f 

12. What cost g of 456 bashels of potatoes at $.37^ a bushel? 

13. If 32^ barrels of apples cost $81.25, what is the price per 
barrel? Ans, $2.50. 

14. What must be paid for 24240 feet of timber worth $9.37} 
per M. ? Ans. $227i. 

} 15. At $5 1 an acre, how many acres of land can be bought for 
$4234.37 J? Ans. 7523. 

16. How much must be paid for 972 feet of boards at $20.25 
per M, 1575 feet of scantling at $2.87J per C, and 8756 feet of 
lath at $7 J per M ? Ans, $130.634 J. 

17. What is the value of 1046 pounds of beef at $4| per hun- 
dred pounds? Ans, $48.37i. 

18. What is the value of 5840 pounds of anthracite coal at 
$4.7 a ton, and 4376 pounds of shamokin coal at $5.25 a ton ? 

19. At $2.50 a yard, how much cloth can be purchased for $2? 

20. What is the value of 3700 cedar rails at $5f per C ? 

21. How much is the freight on 3840 pounds from New York 
to Baltimore, at $.96 per 100 pounds ? Ans, $36,864. 

22. What is the value of 9 pieces of broadcloth, each piece 
containing 27J yards, worth $2| a yard ? Ans. $715.87J. 

23. At $.42 a pound, how many pounds of wool may be bought 
for $80,745? Ans, 192 J. 

24. What will be the cost of 327 feet of boards at $15} per 
M; 672 feet of siding at $1.62} per C, and 1108 bricks at $4 J 
per M ? Ans. $20.69f 

25 At $J per yard, how many yards of silk may be bought fot 
$151? Ans, 18. 

26. How much must be paid for the transportation of 18962 
pounds of pork from Cincinnati to New York, at $10 a ton? 

27. If 15} yards of silk cost $27.9, what is the price per yard ? 

28. What cost 27860 railroad ties at $125.38 per thousand? 

29. If .7 of a ton of hay cost $13}, what is the price of 1 ton ? 

30. What is the value of 720 pounds of hay at $12.75 a ton, 
and 912 pounda of mill feed at %\h\ 2, \fs^\ Am. %U.^a. 
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LEDGER ACCOUNTS. 

3S8. A Ledger is the principal book of accounts kept by mer- 
chants and accountants. Into it arc brought in summary form 
the accounts from the journal or day-book. The items oflcn fonn 
long columns^ and accountants in adding sometimes add more than 
one column at a single operation, (68). 



(1.) 


(2.) 


(3.) 


(•4.) 


% 42.17 


$ 506.76 


»2371.67 


$14763.84 


36.24 


19432 


4571.84 


33276.90 


18.42 


427.90 


1690.50 


47001.39 


10.71 


173.26 


2037.69 


18242.76 


194.30 


71.32 


5094.46 


87364.96 


347.16 


39.46 


876.54 


8410.31 


40.00 


152.60 


679.81 


5724.27 


12.94 


271.78 


155.48 


56317.66 


86.73 


320.00 


4930.71 


81742.73 


271.19 


709.08 


3104.13 


22431.27 


103.07 


48.50 


1987.67 


40163.55 


500.50 


63.41 


5142.84 


32180.00 


7.59 


56.00 


276.30 


7003.21 


11.44 


410.10 


522.71 


3451.09 


81.92 


372.22 


3114.60 


9200.00 


110.10 


137.89 


1776.82 


1807.36 


107.09 


276.44 


7152.91 


56768.72 


207.16 


18.19 


9328.42 


63024.27 


97.20 


27.96 


472.19 


36180 45 


21.77 


157.16 


321.42 


90807.08 


150.15 


94.57 


2423.79 


28763.81 


427.26 


177.66 


1600.81 


37196.75 


316.42 


327.40 


5976.27 


4230 61 


114.64 


1132.16 


4318.19 


3719.84 


81.13 


876.57 


682,45 


1367.92 


37.50 


" 179.84 


3174.96 


8756.47 



ACCOUNTS AND BILLS. 

9S9. A Debtor, in business transactions, is a purchaser, ov a 
peiBon who receives money, goods, or services from another ; and 

MO. A Creditor is a seller, or a person who parts with 
*«B»^ goods, or servicoa to another. 



X54 BSCIMALS. 

361. An Account is a registry of debts and credits. 

Notes. — 1. An account should always contain the nameffof both the partieE ta' 
the transactioB, the price or value of each item or mrtioley and the dale of the 
transaction. 

2. Accounts may have only one side, which may be either debt or credit; or it. 
may have two sides, debt and credit. 

369. The Balance of an AceiOnnt 19 the difference between 
the amount of the debit and credit sides. If the aceount have 
only one side, the balance is the amount of that side. 

SMS* An Account Cnrrent is a full copy of an account, 
giving each item of both debit and credit sides to date. 

$M4« A Bill, in business transactions, is an account of money 
paid, of goods sold or delivered, or of services rendered, with the 
price or value annexed to each item. 

SOS. The Footing of a Bill is the total amount or cost of all 
the items. 

Note. — A bill of goods bought or sold, or of services received or rendered at 
a single transaction, and containing only one date, is often called a Bill of Par- 
cele; and an account current having only one side is sometimes called a Bill 

of It€m9, 

366» In accounts and bills the following abbreviations are in 
general use : 

Dr, for debit or debtor ;. 

Cr. for credit or creditor; 

%. or (icc^t for account; 

@ for at or by ; when this abbreviation is used it is always 
followed by the price of a unit Thus, 3 yd. cloth @ J1.25, sig- 
nifies 3 yards of cloth at $1.25 per yard; J lb. tea @ $.75, signi- 
fies i pound of tea at $.75 per pound. 

367* When an account current or a bill is settled or paid, 
the fact should be entered on the same and signed by the creditor, 
or by the person acting for him. The %. or bill is then said to 
be receipted. Accounts and bills may be settled, balanned and 
receipted by the parties to the same, or by agents, clerks or attor 
neys authorized to transact business for the parties. 
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EXAMPLES FOK PBACTICB. 

Required, the footings and balanoes of the following bills and 
accounts. 

(1) 

BtU: receipted by clerk or agent. 

New Yoek, July 10, 1860. 
Mr. John 0. Smitb, 

Bo't of Hill, Groves & Co., 

10 yd. Cassimere, @ $2.85 

16 « Blk. Silk, " 1.12} 

72 « Ticking, ^ .14 

42 ^* Hd. Shirting, « .16} 

12 ** Pressed Flannel, « .40 

24}" Scotch Plaid Prints, « ^ 

,«82,03 

Hill, Groves & Co., 

By J. W. Hopkins- 
(2.) 
BiRz rece^>(ed ly ike teUmg party. 

Chicago, Sept 20, 186L 
Chase & Kennard, 

Bot of McDougal, Fenton & Co., 

125 pr. Boys' Thick Boote, @ $1.25 



275 *" « Calf <^ 


u 


1.75 


180 « ** Kip ** 


4i 


1.12} 


210 <' « Brogans, 


<i 


.87} 


80 « Women's Fox'd Gaiters, 


U 

1 


.84 


95 « « Opera Boots, 


u 


.90 


175 « " Enameled "* 


a 


1.06 


8 oases M«n^s Calf Boots, 


u 


30.50 


8 " Congress Pump Boots, 


i< 


35.75 


1 « DriU,958yd., 


u 


.10} 


40 gross Silk Buttons, 


u 


.37} 



«1828.79 
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Smith & Pebkinb^ 



(8.) 

Bin : settled hy note. 

New York, May 4, 1860. 



40 chests Green Tea, 
26 " Black ** 
16 " Imperial *« 
12 sacks Java Coffee, 
20 bbl. Coffee Sugar; (A) 
15 " Crushed ,** 
86 boxes Lemons, 
42 '" Oranges, 
25 '^ Eaisins, 



BoH of Kent,.Lowb£B & Co., 

@ $27.50 
19.20 
48.10 
17.75 
26.30 
31.85 

3.87J 

4.12} 

2.90 



Rec^d Payment J hy note at 6 mo. 



(4.) 



$3951.60 
Kent, Lowber & Co. 



Bill: paid hy draft ^ and receipted hy Clerk. 

New Orleans, April 28, 1861. 

James Carlton & Co. 

Bo't of WiLLARD & Hai^e. 

150 bbl. Canada Flour, @ $6.25 
275 " Genesee •* 
170 " Philada. «* 
826 bu. Wheat, 



214 " Corn, 
800 " Barley, 
500 " Eye, 



it 
u 
ii 
u 
it 
a 



7.16 

5.87J 

1.62} 

.82 

.91 

1.06 



$5418.48 



Rec'd Payment, hy Draft on JV. Y. 



B. S. Clarke, 



ACCO0NT8 AND BILLS. 



Aceotmt Current; 



Mr. James Cornwall, 



(6.) 

not balanced or Kttled. 
Peiladklphia, Nov. 1, 1860. 

To Dodge & Son, Dr. 



April 15, To 24 toDs Swedes Iron, @ 

" " " 15 cwt. Eng. Blister Steel, " 
Jnne 21, " 7 doz. Hoea, (Trowel Steel) " 
Aug. 10, " 25 " Buckeye Plows, " 
Oct. S, 



May 25, 
July 14, 



Sept. 5, 



" 14 Croea^nt SawB, 


" 


16.121 




" 27 cwL Bar Lead, 


" 


6.90 




" 1840 Ibi Oh«D, 


" 


.091 


t 


Cr. 






Bj 20 M. Boarf., @ 


H7.60 






" 60 M. Shingl™, " 


3.121 






« 42 M. Plank, « 


9.37J 






"Draft on New York, 






SIOOO 


" 75 C. Timber, @ 


3.10 






" 86 C. Scantling, " 


.871 







Bol. Due DoDQE k Son, S35ti.51 



Aeeotmt Omrenl, taioihcr form ; balanced hy vote, 
■a t Co. in ■In. eairent with Wood A Powell. 



IMO" 
July 

Aag. 


17 
4 


ro BM pouDdl bDttar, \33 : 


5M 




18«l 


H 


" Note at 3 ao- to Bid. 


S; 


^ 



Jto—t a^ t HWL 
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PROMISCUOUS EXAMPLES. 

1. Whatcostl2f cords of wood® 84.87}? ^rw. $61.54+. 

2. At $.37} per bnshel, how many barrels of potatoes^ each 
containiDg 2} bushels, oan be purchased for $33.75? Ans. 36. 

3. If 36 boxes of raisins, each containing 36 pounds, can be 
bought for $97.20, what is the price per pound ? Ans, $.075. 

4. If .625 of a barrel of flour be worth $5.35, what is a barrel 
worth ? Ans. $8.56. 

5. What is the difference between | of a hundredth, and ^ of 
a tenth ? Ans, .025. 

6. What is the product of SU^^% X 26^| correct to 2 decimal 
places ? 

7. A drover bought 5 head of cattle @ $75, and 12 head @ 
$68 ] at what price per head must he sell them to gain $118 (m 
the whole ? Ans, $77. 

8. If 1 pound of tea be worth $.62}, what is .8 of a pound 
worth ? Ans. $.5. 

9. A person having $27.96, was desirous of purchasing an 
equal number of pounds of tea, coffee, and sugar; the tea @ 
$.87}, the coffee @ $.18i, and the sugar @ $.101. How many 
pounds of each could he buy? Ans, 24. 

10. If a man travel 13543.47 miles in 365i days, how far does 
he travel in | of a day ? Ans, 32.445 miles. 

11. Bought 100 barrels of flour @ $5.12}, and 250 bushels of 
wheat @ $1.06i. Having sold 75 barrels of the flour @ $6}, 
and all the wheat @ $lt, at what price per barrel must the re- 
mainder of the flour be sold, to gain $221.87} on the whole invest- 
ment ? Ans. $6.75. 

12. If 114.45 acres of land produce 4580.289 bushels of pota- 
toes, how many acres will be required to produce 120.06 bushels? 

Ans, 3. 

13. Divide .0172J| by .03j^g, and obtain a quotient true to 4 
decimal places. Ans^ .5625. 

14. Divide 13.5 by 2} hundredths. Ans. 600. 
TSr A man agreed to build 59.5 tt>da o^ ^%)^\ V^*Tv\i%\ira2i!iik ^J5 
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rods in 5 days, how many days will be required to finish the wall 
at the same rate ? Ans, 30 days. 

16. A farmer exchanged 28} bushels of oata worth $.37} per 
bushel, and 453 pounds of mill feed worth J.75 per hundred, for 
12520 pounds of plaster; how much was the plaster worth per 
ton? Ans, 82.25. 

17. A farmer sold to a merchimt 3 loads of hay weighing re- 
spectively 1826, 1478, and 1921 pounds, at $8.80 per ton, and 
281 pounds of pork at (5.25 per hundred. He received in exchange 
31 yards of sheeting @ 8.09, 6} yards of cloth @ 84.50, and the 
balance in money; how much money did he receive? 

18. If 35 yards of cloth cost 8122.50, what will be the cost of 
29 yards? Ans. 8101.50. 

19. A speculator bought 1200 bushels of corn @ 8.561. He 
sold 375} bushels @ 8.60, At what price must he sell the re- 
mainder, to gain 8168.675 on the whole ? 

20. If a load of plaster weighing 1680 pounds cost 82.856, how 
much will a ton of 2000 pounds cost? Ans. 83.40. 

21. If .125 of an acre of land is worth 815 J, how much are 
25.42 acres worth ? 

22. A farmer had 150 acres of land, which he could have sold 
at one time for 8100 an acre, and thereby have gained 83900 ; but 
after keeping it for some time he was obliged to sell it at a loss 
of $2250. How much an acre did the land cost him, and how 
much an acre did he sell it for ? 

23. A lumber dealer bought 212500 feet of lumber at 814.375 
per M, and retailed it out at 81.75 per C ; how much was his 
whole gain ? 

24. If 10 acras of land can be bought for 8545, how many 
acres can be bought for 817712.50 ? Ans, 325. 

25. Ht>w much is the half of the fourth part of 7 times 224.56 ? 

Ans, 196.49. 

26. Sold 10450 feet of timber for 8169.8125, and gained 
thereby 839.18| ; how much did it cost per C ? Ans. 81.25. 

27. If 16.975 be paid for .93 of a huiidied ^xmds^ ^i Y^^V 
how mmeh wMl 1 hundred poundfl cost ? 
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28. Three hundred seventy-five thousandths of a lot of dry 
goods, valued at ^4000, was destroyed by fire ; how much would 
a firm lose who owned .12 of the entire lotf Ans, $180. 

/1| 24\ 

29. Reduce ( j^ "^^i) ^ 30^3*0^ decimal. Ans. .16. 

30. If 7.5 tons of hay are worth 376 bushels of potatoes, and 
1 bushel of potatoes is worth $.33|, how much is 1 ton of hay 
worth? Ans. $16.66f. 

31. A person invested a certain sum of money in trade; at the 
end of 6 years he had gained a sum equal to 84 hundredths of it, 
and in 6 years more he had doubled this entire amount. How 
many times the sum first invested had he at the end of the 10 
years ? Ans. S.QS times. 

32. A miller paid $54 for grain, j^ of it being barley at $.62} 
per bushel, and | of it wheat at $1.87it per bushel; the balance 
of the money, he expended for oats at $.37} per bushel. How 
many bushels of grain did he purchase ? Ans. 40. 

33. A merchant tailor bought 27 pieces of broadcloth, each 
piece containing 19} yards, at $4.31} a yard; and sold it so as to 
gain $381.87 J, after deducting $9.62} for freight. How mucli 
was the cloth sold for per yard ? Ans. $6.06}. 

34. Bought 1356 bushels of wheat @ $1.18f , and 736 bushels 
of oats @ $.41 ; I had 870 bushels of the wheat floured, and dis- 
posed of it at a profit of $235.87}, and I sold 528 bushels of the 
oats at a loss of $13.62}. I afterward sold the remainder of the 
wheat at $1.12} per bushel, and the remainder of the oats at $.31 
per bushel ; did I gain or lose, and how much ? 

Ans. I gained $171.07}. 
36. The sum of two fractions is |§|, and their difference is 
Ul ; what are the fractions ? 

36. A manufacturer carried on business for 3 years. The first 
year he gained a sum equal to | of his original capitaF; the second 
year he lost ^ of what he had at the end of the first year ; the 
third year he gained | of what he had at the end of the second 
year, and he then had $28585.70. How much had he gained in 
ilie 3 years ? Aw^. %V^^tJ^!\^ . 



CONTINUBD FRACTIONS. 161 



CONTINUED FRACTIONS. 

368* If we take any fraction in its lowest terms, as Jf, and 

diyide both terms by the numerator^ we shall obtain a complex 

fraction, thus : 

13_1 

54"'4 + 2_ 

13 
Reducing ^-^, the fractional part of the denominator, in the same 

manner, we have, 

13_1 

54—4 + 1 



2 
Expressions in this form are called continued fractions. Hence, 

309. A Continiied Fraction is a fraction whose numerator is 
1^ and whose denominator is a whole number plus a fraction 
whose numerator is also 1, and whose denominator is a similar 
fraction, and so on. 

370« The Ternu of a continued fraction are the several sim- 
ple fractions which form the parts of the continued fraction. 
Thus, the terms of the continued fraction given above are, i, i, 

and i. 

CASE 1. 

371. To reduce any fraction to a continued fraction. 

1. Reduce m to a continued fraction. 

OFERATiON. ANALYSIS. We divide the denominator, 

109 1 339, by the numerator, 109, and obtain 3 

339 ^ 3 -|- 1 for the denominator of the first term of 

9 J. 1 the continued fraction. Then in the same 
Jo manner we divide the last divisor, 109, by 
the remainder, 12, and obtain 9 for the de- 
nominator of the second term of the continued fraction. In like man- 
ner we obtain 12 for the denominator of the final term. Hence the 
following 

Bulb. I. Divide the greater term hy tlwt {ess, aud the la^\ 
divisor igf Ae iast remainder , and so on^ tiU there is w) Tcmawvd«r« 
«* L 
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II. Write 1 for the numerator of each term of the continued 
fraction, and the qiwtients in their order for the re^pectvoe denom- 
inators, 

EXAMPLES FOR PRACTICE. 



1. Reduce fi^^^ to a continued fraction. 



Am, •: 



6 + 1 



* + i 



2 + 1 

8 + 1 
9 

2. Reduce J||^ to a continued fraction. 

3. Reduce |y||Jf to a continued fraction. 

4. Reduce f^j to a continued fraction. 

CASE II. 

373. To find the several approximate valaes of a 

coutinued fraction. 

An Approximate Value of a continued fraction is the simple 
fraction obtained by reducing one^ two, three, or more terms of the 
continued fraction. 

373. !• Reduce -^^^ to a continued fraction, and find its 
approximate values. 

OPERATION. 

88 1 

rr^ = . , ., , the oontinaed fraettoo. 
lo» « -f- 1 

« + l 



2 + 1 
I 



1 

i 

18 -3 



s; 1, 1st ayproz. Tdne. 



= T^'2d «« 



rfl ""4X3 + 1 13 

S 

1 =1 8 X2 + 1 - 3X2 + 1 -7^M « 

4 + 1 4 + 2^^ (4X3 + l)X2 + 4 13X2 + 4 30 

3+1 3X2+1 

_ ^ - 7X5+8 _88 

+ 1 ■" 30 X 6 +18 ~ M8' 

»3 + X 

« + l 
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AiTALTSis. We take {, the first term of the continued fraction, 
for the first approximate value. Reducing the c«>mplex fraction 
formed by the first two terms of the continued fraction, we have -^ 
for the second approximate value. In like manner, reducing the first 
three terms, we have Jq for the third approximate value. Bj exam« 
ining this last process, we perceive that^the third approximate value, 
5^, is obtained by multiplying the terms of the preceding approxima- 
tion, yV, by the denominator of the third term of the continued frae 
tion, 2, and adding the corresponding terms of the first approximate 
yalue. Taking advantage of this principle, we multiply the terms of 
5^ by the 4th denominator, 5, in the continued fraction, and adding 
the corresponding terms of fy, obtain y"Vj, the 4th approximate value, 
which is the same as the original fraction. Hence the following 

Rule. I. For the first approximate value^ take the first term 
of the continued fraction. 

II. For the second approximate valvcy reduce the complex frac- 
tion formed hy the first two term^s of the continued fraction. 

III. For each succeeding/ approximate value^ multiply both nur 
nierator and denominator of the last preceding approximation hy 
tke next denominator in the continued fracfiony and add to flie cor^- 
responding products respectively the numerator and denominator of 
die preceding approximation. 

Notes. — 1. When the given fraction la improper, invert it, and reduce this 
result to a continued fraction; then invert the approximate values obtained 
therefrom. 

2. In a Beries of approximate valnes, the 1st, 3d, 5th, etc., are greater than 
the given- firaetioa ; and the 2d, 4th» 6th, etc., are less than the given fraetion. 

EXAMPLES FOR PRACTICE. 

1. Find the approximate values of f^^. 

Ana 1 3 16 67 

2. Fmd tihe approximate values of ■^%. 

3. What are the first throe approximate values of j^^V^V ^ 

4. What ai« the first five approximate values of §| J ? 

Anx 14 9 4 _4 9 

5. Keduce || to the form of a continued fraction, and find the 
nhe^of aiofr itpproximailng fraction. 
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COMPOUND NUMBERS. 

374. A Componnd Number is a concrete number expressed 
in two or more denominations, (lO). 

fS75m A Denominate Fraction is a concrete fraction whos€ 
integral unit is one of a denomination of some compound number 
Thus, ^ of a day is a denominate fraction, the integral unit being 
one day; so are § of a bushel, | of a mile, etc., denominate irac^ 
tions. 

376« In simple numbers and decimals the scale is uniform, 
and the law of increase and decrease is by 10. But in compound 
numbers the scale of increase and decrease from one denomination 
to another is varying, as will be seen in the Tables. 

MEASURES. 

S77* Measure is that by which extent, dimension, capacity 
or amount is ascertained, determined according to fiome fixed 
standard. 

NoTB. — The process by which the extent, dimension, capacity, or amount is 
ascertained, is called MeaBuring ; and consists in comparing Uio thing to be 
measured with some conyentional standard. 

Measures are of seven kinds: 

1. Length. 4. Weight, or Force of Grravity. 

2. Surface or Area. 5. Time. 

3. Solidity or Capacity. 6. Angles. 

7. Money or Value, 

The first three kinds may be properly divided into two classes- 
Measures of Extension, and Measures of Capacity. 

MEASURES OF EXTENSION. 

278. Extension has three dimensions — length, breadth, and 
thickness. 

A Line has only one dimension — length. 
A Snr&oe or Area has two dimen&ioi^ — \eii<^«BA\st«bdidu 
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A Solid or Body has three dimensions — lengthy breadth, and 

thickness. 

I. Linear Measure. 

S79. Linear Measure, also called Long Measure, is used in 
measuring lines or distances. 

The unit of linear measure is the jsird, and the table is made 
up of the divisors, (feet and inches,) and the multiples, (rods, 
furlongs, and miles,) of this unit. 

TABLE. 

12 inches (in.) make 1 foot, ft. 

3 feet " 1 yard, yd. 

5 J yards, or 16i feet, " 1 rod, rd. 

320 rods ^* 1 statute mile,, .mi. 

UNIT EQUIVALENTS. 

It. in. 

yd. 1 = 13 

rf. 1 = 3 = 36 

mi. 1 = 5J = 16J = 198 

1 = 820 = 1760 = 6280 = 63360 

Scale — ascending, 12, 8, 5J, 40, 8 ; descending, 8, 40, 5^^, 3, 12. 

The following denominations are also in use : — 

„ . , 1. 1 • u f used by shoemakers in measuring 

3 barleycorns make 1 mch, | ^^^ ^^^^^ ^^ ^^^ ^^^^ 



inches 



K 



1 h d 1 ^*®d in measuring tlie height of 
*^ ' I horses directly over the fore feet. 



9 »* "1 span. 

21.888 " " 1 sacred cubit. 

3 feet " 1 pace. 

6 " "1 fathom, used in measuring depths at sea. 

.1.1621 statute nu. " 1 geographic mile, { -^1^^"'"^ ''" 

3 geographic " " 1 league. 

60 " " or ) 1 decree I ^^ latitude on a meridian or of 

69.16 statute « « J g ® | longitude on the equator. 

360 degrees ** ihe circumference of the earth. 

NoTca.— *1. For the purpose of measuring cloth and other goods sold by the 
rard, the yard is divided into halves, fourths, eighths, and sixteenths. The old 
table of oloth measure is practically obsolete. 

2. A spwi \b the distance that can be reached, spanned, or measured between 
Uie end of the middle finger and the end of the thumb. Among sailors 8 spans 
■re equal to 1 liftthom. 

8. The ttfiognphlo mile ia j^ of ^ijf or ^f^^jt of tbe d\&tMiQQTO\ui^^^^««\i\Kt 
gfihe Avu. hiMM aaudl /Swotlon more than 1.15 aUtuU mile^. 



166 



COMPOUND KUMBEBS. 



4. The length of a degree of latitade Taries, being 68,73 utUei at tho equator, 
68.9 to 69.05 miles in middle latitudes, and 69.30 to 69.2s4 milbs in the polar 
regions. The mean or average length, as stated in the table. Is thje standard 
recently adopted by the U. S. Coast Surrey. A degree of longitude is greatest 
at the equator, where it is 69.16 miles, and it gradually decreases toward the 
poles, where it is U. 

surveyors' linear measure. 

280. A Qunter's Chain, used by land surveyors^ is 4 rods 
or 66 feet long, and consists of 100 links. 

The unit is the chain^ and the table is made up of divisors and 
multiples of this unit. 

TABLE. 



7.92 inches (in.) 
25 links 

4 rods, or CO feet, 
80 chains 



make 



it 



i( 



1 link, 1. 

1 rod, rd. 

1 chain, . . • ch. 
1 mile, .... mi. 



UNIT EQUIYALXNTS. 









rd. 




eh. 




1 


mi. 


1 


= 


4 


1 — 


80 




320 



1. 

1 

25 

100 

8000 



in. 

7.92 
198 
792 
63360 



Scale — ascending, 7.92, 25, 4, 80; descending, 80, 4, 25, 7.92. 

Note. — The denomination, rods, is seldom used in obain measure, distances 
being taken in chains and links. 

II. Square Measure. 

381. A Square is a figure having four equal sides and foo^ 
equal comers or right angles. 

383. Area or Superficies is the space or surface included 
within any given lines : as^ the area of a square^ of a field^ of a 
board, etc. 

1 square yard is a figure having four 
sides of 1 yard or 3 feet each, as shown 
in tho diagram. Its contents are 3 X ^ 
= 9 square feet. Hence, 





1 yd. = 3 ft 


• 








00 








ti 
















1 









«3 
II 



i jd. = 3 It. 



The contents or area of a square, or 
of any other figure havmg a uniform 
length and a um/orm hreadthy is/owd 
% m\iUip%iiAg th^lengthi'by ike hvtadtk 
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Thas, a square foot is 12 inches long and 12 inches wide, and the 
Dontents are 12 x 12 = 144 square inches. A }>oanl 20 fe<»t lonj; and 
10 feet wide, is a rectangle, containing 20 x 10 — 200 squaic foot. 

The measarements for eompating area or surface arc always 
taken in the denominations of linear measure. 

3S3. Square Keasnre is used in computing areas or sur« 
faces ; as of land, boards, painting, plastering, paving, etc. 

The unit is the area of a square whose side is the unit of 
Lnn^h. Thus, the unit of square feet is 1 foot s(j[uare ; of square 
yards, 1 yard square, etc. 

TABLE. 

144 square inches (sq. in.) make 1 square foot, . . . . sq. ft. 

9 " feet " I " yard,...8q. vd. 

30J •• yards " 1 " rod, sq.rd. 

160 " rods ** 1 acre, A, 

640 acres " 1 square mile, . . . sq. mi. 

UNIT EQUIVAIi£NTB. 

•q. ft. «q. In. 

i^.yd. 1 = 144 

fq.rf. 1 = 9 = 1296 

A. 1 = 30J^ = 272J = 39204 

iq-mi. 1 = 160 = 4840 = 48560 = 6272G40 

1 = 640 = 102400 = 8097600 = 27878400 = 4014489600 

Scale— ascending, 144, 9, 80^, 160, 640 ; descending, 640. 160, BOj^ 
^» 144, 

Artificers estimate their work as follows : v 

By the square foot : glazing and stone-cutting. 

By the square yard : painting, plastering, paying, ceiling, and 
paper-hanging. 

By the square of 100 square feet : flooring, partitioning, roofing, 
slating, and tiling. 

Bricklaying is estimated by the thousand bricks, by the square 
yard, and by the square of 100 square feet. 

NoTBB. — 1. In estimating the painting of moldingb, eomiees, ete., th« mea^ 
■ning-line is earned into all the moldings and oornioes. 

2. In estimating briok-laying by either the sqaaro yard or the square ef 100 
feet, the work is understood to be 12 inches or li bricks thick. 

t. A tboMand iliinglaB are estimated to oof or 1 wyonxe, V>e\iii\a.\^ ^ vM\Ma \» 
tk#iri«lA<n 
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1 




16 




10009 






1 




10 




160 




100000 




"■1" = 


G40 




G400 




102400 




64000000 


■ = 


30 = 


= 23040 


=' 


230400 


= 


3C86400 


= 2304000000 



Sl-am 



- aaccnding, C25, IC, 10, C40, 36 ; descending, 36, 640, 10, 



in' ehkin, which oc 



IC. 025. 

Nores. — 1. A i<quiire mile of lani 

2. Canal and railrund engineer «< 
■ieU a( ISO links, each 1 fout lang. 

S. The contcute of laod are cummoDjj emmaiea lu iquora miiu, ftoreOf uiv 
hundredths ; tha dcaomiDation, rood, is rapidly going into duiuo. 

III. Cubic Meabijbe. 
383. A Cube is a solid, or body, having six equal square 
side.* or flicea. 

386. Solidity is the matter or space contained within the 
liouiiding surfaces of a solid. 

The measurements for computing solidity are always taken in 
the denominations of linear measure. 

If each side of a cube be 1 yard, or 3 
feet, 1 foot in thickness of this cube irill 
cuntain 3x3x1^0 cubic feet ; and tha 
whole cube will contain 3 X 3 X 3 = 27 
cubic feet 

A solid, or body, may have the thiee 
dimensions all alike or all difierent. A 
body 4 ft. lung, 3 ft wide, and 2 ft. thick 
contains 4 X 3 X 2 = 24 oubio or solid 
feet. HanceweMeliMA 
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The cubic or solid contents of a hody are found by multiply iwj 
the length, breadth, aitd thickntias twjctJur, 

387. Cubic Measurei also called Solid Measure^ is used in 
computing the contents of solids, or bodies; as timber, wood 
stone, etc. 

The unit is the solidity of a cube whose side is the unit of 
length. Thus, the unit of cubic feet is a cube which measures 1 
foot on each side ; the unit of cubic yards is 1 cubic yard, etc. 

TABLE. 

1728 cubic inches (cu. in.) make 1 cubic foot cu. ft. 

27 cubic feet " 1 cubic yard cu. yd. 

40 cubic feet of round timber, or ) <« , . , , m 

50 " " hewn " \ 1 ton or load T. 

16 cubic feet " 1 cord foot cd. ft. 

8 cord feet, or ) ., . , . ^^ p, , 

128 cubic feet j ^ ^^^^ ^^ ^^^ ^^• 

m cubic feet " 1 j Pf'^.^l^t^"^ 1 Poll. 

* ( or masonry, j 

Scale — ascending, 1728, 27. The other numbers are not in a 
regular scale, but are merely so many times 1 foot. The unit equiva- 
lents, being fractional, are consequently omitted. 

NoTBS. — 1. A oubio yard of earth is called a load. 

2. Railroad and truiBportatioii companies estimate light freight bj the tpaoe 
t occupies in cabic feet, and heavj freight by weighL 

3. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, contains 1 cord ; 
ind.a cord foot is 1 foot in length of sach a pile. 

4. A perch of stone or of masonry is 16^ feet long, 1^ feet wide, and 1 foot 
ligh. 

5. Joiners, bricklayers, and masons, make an allowance for windows, doors, 
)tc., of one half the openings or vacant spaces. Bricklayers and masons, in es* 
imating their work by cabic measure, make no allowance for the corners of the 
vails of houses, cellars, etc, but estimate their work by the girtf that is, the 
intire length of the wall on the outtide, 

6. Engineers, in making estimates for excavations and embankments, take the 
limensions with a line or measure divided into feet and decimals of a foot The 
omputations are made in feet and decimals, and the results are reduced to cubio 
'ards. In civil engineering, the cubio yard is the unit to which estimates for 
ixcavations and embankments are finally reduced. 

7. In scaling or measuring timber for shipping or freighting, ^ of the solid 
contents of round timber is deducted fur waste in hewing or sawing. Thus, a 
og that will make 40 feet of hewn or sawed timber, actually contains 50 cubio 
eet by measurement ; but its market value is only equal to 40 cubic feet of 
lewn or sawed timber. Hence, the cubic contents of 40 feet of round and &0 
eet of hewn timber, as estimated for market, are idonticaL 
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MEASURES OF CAPACITT. 

ft88« Capacity signifies extent of room or space. 

${89. Measures of capacity are all cubic measures, solidly and 
capacity being referred to different unitS; as will be seen by com- 
paring tbe tables. 

Measures of capacity may be properly subdivided into two 
dlasses, Measures of Liquids and Measures of Dry Substances. 

I. Liquid Measure. 

390. Liqiiid Keasnrey also called Wine Measure^is used in 
measuring liquids; as liquors, molasses, water, etc. 

Tbe unit is the gallon, and tbe table is made up of ita diYisors 
And multiples. 

TABLE. 

4 gills (gi.) make 1 pint^ .pi. 

2 pints " 1 quart, qt. 

4 quarts ^* 1 gallon, gal. 

31} gallons " 1 barrel, bbL 

2 barrels, or 63 gal. ** 1 hogshead,.. bbd. 

milT EQUITALEIITS. 

qt. 1=4 

go, 1 = 2 = • 8 

rt>,. 1 = 4 = 8 = 32 

kM. 1 = 31} = 126 = 252 = 1008 

1 = 2 = 63 =252 = 504 = 2016 

Scale — ascending, 4, 2, 4, 31}, 2 ; descending, 2, 31}, 4, 2, 4. 

The following denominations are also in use : 

42 gallons make 1 tierce. 

2 hogsheads, or 126 gallons, '* 1 pipe or butl 
2 pipes or 4 hogsheads, *' 1 tun. 



' Notes. — I. The denominatioDS, barrel and bogsbead, are need hi 

the capticity of cisterns, reserroirs, yats, etc. In Massaebasetts tbe baiffri ^ 

estimated at 32 gallons. 

2. Tbe tierce, bogsbead, pipe, bntt, and tnn are tbe names of easks, aad it 
not express tuoj fixed or definite measnres. They are nsnally gaagedySBd bait 
ibeir capacities in gallons marked on ihtfm. ^^«n^ <A ^«ia Cv^fn&MJtoii 
0m ID use in Bngtand, (827— 830). 



V 



WBIGHTB 171 

BEEB MEASURE.>1 

301. Beer Meaiore is a epecies of liquid measure used io 
measuriDg beer, ale, and milk. 
The unit is the gallon. 

TABLE. 

2 pints (pt.) make 1 quart, .qt. 

4 quarts " 1 gallon, gal. 

36 gallons " 1 barrel, bbl. 

1} barrels, or 54 gallons, '* 1 hogshead, ..hhd. 

UHIT IQUIYALSNTS. 

qt pt. 

gal. 1=2 

Wid. 1 = 36 = 144 = 288 

1 = 1} = 54 = 216 = 432 

Scale — ascending, 2, 4, 36, 1}; descending, 1}, 36, 4, 2. 

This measure is not a standard ; it is rapidly falling into disuse. 

II. Dry Measure. 

393* Dry Meainre is used in measuring articles not liquid ; 
^ grain, fruit, salt, roots, ashes, etc. 

The unit is the bushel, of which all the other denominations in 
the table are divisors. 

TABLE. 

2 pints (pt.) make 1 quart, jot. 

8 quarts " 1 peck, pk. 

4 pecks " 1 bushel, . . bu. or bush. 

UNIT KQUIYALENTS. 

qt pt 

pk. 1=2 

im. 1 = 8 = 16 

1 =a 4 = 32 = 64 

Scale — ascending, 2, 8, 4 ; descending, 4, 8, 2. 

WEIGHTS. 

. 999m Weight is the measure of the quantity of matter a body 
Contains, detennined by the force of gravity. 

NoTB. — The proeeaa by which the quantity of matter or 1i]bft tor«« ts»t f^cMiW.^ 
k obttioed ir emlled Weighing j and oonsiiti in eompu^ft ^« ^v^\^ \^ '^ 
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Three scales of weight are used in the UDited States ; nan 
Troy, Avoirdupois, andi Apothecaries'. 

I. Troy Weight. 

$194. Troy Weight is used in weighing gold, silver, 
jewels ', in philosophical experiments, and generally where g 
accuracy is required. 

The unit is the pound, and of this all the other denominal 
in the table are divisors. 

TABLE. 

24 grains (^.) make 1 pennyweight, .. pwt. or dwt. 

20 pennyweights " 1 ounce, oe. 

12 ounces " 1 pound, lb. 

UNIT EQUIVALENTS. 

pwt gr. 

OE. 1 = 24 

lb. 1 = 20 = 480 

1 = 12 -= 240 = 5760 

Scale — ascending, 24, 20, 12; descending, 12, 20, 24. 

Note. — Troy weight is sometimes called GoldsmiM Weigkt, 

II. Avoirdupois Weight. 

399. Avoirdupois Weight is used for all the ordinary 

poses of weighing. 

The unit is the pound, and the table is made up of ita divi 
and multiples. 

TABLE. 

16 ounces (oz.) make 1 pound, lb. 

100 pounds " 1 hundred weight,.. cwt 
20 cwt., or 2000 lbs., « 1 ton, T. 

UNIT EQUIVALKHT8. 

lb. " OZ. 

cwt. 1 ^^ '1^ 

T 1 = 100 = 1600 

1 = 20 = 2000 = 82000 
iSfeiM— ascending, 16, 100, 20 ; deecieadva^, ^0, 100, 10. 



112 lb. 



biabeen 
mmts tc 



v.— The hug or grot ton, bnndred weight, ■nil quarter vera ttmteTlj is 
raow; bat ibej sre dow eelduui used eice|)t in eetimaling English i;uud* 
U. S. CDitum-houKt, in frelgblinE and wlioienling coal frum the PeoB- 

LONG TON TABLE, 
make 1 quarter, marked qr, 

1 hundred weight, " cwt. 
cwL = 2240 lb. " 1 ton, " T. 

— aacending, 28, 4, 20; descending, 20, 4, 28. 
, Tbe weight of the bushel of certain graina and loota 
fixed by statute in many of the States; and theso statute 
must goTern in buying and selling, unlcBs specific agrcc- 
. the contrary bo made. 



TABLE OF AVOIRDUPOTS POUNDS IN A BC9HEL, 

As prencrihed hi/ utatute in the several Slatff Himnl. 
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N0TB8. — 1. The weight of a barrel of floar U 7 quarten of old, or long 
weight 

2. The weight of a bushel of Indian corn and rye, as adopted bj most oi 
States, and of a bashel of salt is 2 quarters ; and of a barrel of salt 10 quar 
or i of a long ton. 

The following denominations are also in use : 

56 pounds make 1 firkin of butter. 
100 " " 1 quintal of dried salt fish. 

100 " " 1 cask of raisins. 

196 " " 1 barrel of flour. 

200 " "1 " " beef, pork, or fish. 

280 " "1 " " salt at the N. Y. State salt woi 

III. Apothecaries' Weight. 

$t97« Apothecaries' Weight is used by apothecaries and } 
sicians in compounding medicines ; but medicines are bought 
sold by avoirdupois weight. 

The unit is the pound, of which all the other denomination 
the table are divisors. 

table. 

20 grains (gr.) make 1 scruple, sc. or 9. 

3 scruples *' 1 dram, dr. or 3. 

8 drams " 1 ounce, oz. or §. 

12 ounces " 1 pound, lb. or tt). 

UNIT EQUIVALENTS. 

8C. gr. 

dr. 1 = 20 

o,. 1 = 3 = 60 

,t. 1 = 8 = 24 = 480 

1 = 12 = 96 = 288 = 5760 

ScALB — ascending, 20, 3, 8, 12; descending, 12, 8, 3, 20. 

apothecaries' fluid measure. 

398. The measures for fluids, as adopted by apothecaries 
physicians in the United States, to be used in compounding n 
eines, and putting them up for market, are given in the follow 

TABLE. 

60 minims, (n\,) make 1 fluidrachm, f^. 

8 fluidrachms, " 1 fluidounce, fg. 

16 fluidounces, " 1 pint, 0. 

8 pints, « 1 gBAlon, •Ci^k^. 



TIHB. 
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fs m 




f| 


1 = 60 




0. 1 


= 8 = 480 


OOBg. 


1 -= 16 


— 128 — 7680 


1 


8 = 128 


= 2048 — 61440 



Scale — ascending, 60, 8, 16, 8 ; descending, 8, 16, 8, 60. 

MEASUBE OF TIME. 

399. Time is the measure of duration. The unit is the daj, 
and the table is made up of its divisors aad multiples. 

TABLE. 
60 seconds (sec.) make 1 minute, mim. 



60 minutes, 
24 hours, 
7 days, 

365 days, 

366 days, 

12 calendar months, 
100 years. 



it 



4* 



4< 



t* 



it 



U 



it 



1 hour, h. 

1 day, da. 

1 week, wk. 

1 common year, yr. 

1 leap year, yr, 

1 year, yr, 

1 century, C. 



1 = 



1 



mo. 

12 



da. 
1 

7 
(365 
(366 



C7NIT BOUIVALINTS. 

mill. 
1 

= 60 

= 14^ 

= 10080 

= 525600 



h. 
1 

== 24 

= 168 

= 8760 

= 8784 



= 527040 = 



60 

3600 

86400 

604800 

31536000 

31022^ 



Scale — ascending, 60, 60, 24, 7 ; descending, 7, 24, 60, 60. 
The calendar year is divided as follows : — 



1^0. of montli. 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



Winter, 
Spring, 



Summer, 



Autumn, 
Winter, 



Abbreyiationfl* 

Jan. 
Feb. 
Mar. 
Apr. 



Nam«fl of moathfl. 

January, 

February, 

March, 

April, 

May, 

June, Jun. 

July, 

August, Aug. 

September, Sept 

October, Oct. 

November, Nov. 

December, Dec. 

IfoTvs. — I. In mofft huainesa transacdooB 3t) days ar« eaSVfi4.\ \a»DlV)^. - 

1 T^4 dva d0^ bigiiu and ends at 12 o'cleck, ttidnlis!^ 1^ ouAmmmi^ 



No of days. 

31 

28 or 29 

31 

30 

31 

30 

31 

31 

30 

31 

30 

31 
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eal day, used by astronomers in dating events, begins and ends at 12 o'cloel^ 
noon. The civil year is composed of civil days. 

BISSEXTILE OR LEAP YEAR. 

300. The period of time required by the snn to pass from 
one veTDal equinox to another, called the yemal or tropical year^ 
is exactly 365 da. 5 h. 48 min. 49.7 sec. This is the true year, 
find it exceeds the common year by 5 h. 48 min. 49.7 sec. 

. If 365 days be reckoned as 1 year, the time* lost in the calendar 
will be 

In 1 yr., 5 h. 48 min. 49.7 sec. 

" 4 " 23 " 15 " 18.8 « 

The time thus lost in 4 years will lack only 44 min. 41.2 sec. of 
1 entire day. Hence, 

If every fourth year be reckoned as leap year, the time gained in 
the calenaar will be, 

In 4 yr., 44 min. 41.2 sec. 

"100" ( = 25x4 yr.) 18 h. 37 " 10 " 

The time thus gained in 100 years will lack only 5 h. 22 min- 50 
sec. of 1 day. Hence 

If every fimrth year be reckoned as leap year, the centennial years 
excepted, the time lost in the calendar will be, 

In 100 yr., 5 h. 22 min. 50 sec. 
" 400 " 21 " 31 " 20 " 

The time thus lost in 400 years lacks only 2 h. 28 min. 40 sec. of 1 
day. Hence * 

If every fourth year be reckoned as leap year, 3 of every 4 cen- 
tennial years excepted, the lime gained in the calendar will be. 

In 400 yr., 2 h. 28 min. 40 sec. 
" 4000 " 24 h. 46 min. 40 sec: 

The following rule for leap year will therefore render the calendar 
correct to within 1 day, for a period of 4000 years. 

I. Every year that is exactly divisible by 4 is a leap year, 
the centennial years excepted ] the other years are common years. 

II. Every centennial year that is exactly divisible by 400 is a 
'leap year ; the other centennial years are common years. 

Notes. — 1. Julins Gsesar, the Roman Emperor, decreed that the year shonld 
consist of 365 dnys 6 hours ; that the 6 hours should be disregarded for 3 suc- 
cessive years, and an entire day be added to every fourth year. This day was 
inserted in the calendar between the 24th and 25th days of February, and ia 
ta/Jed the intercalary day. As the Komane QoxmUd \\i« 4v}% W«Ward from the 
Snri day of the following month, the 24^ ot 'BtoVxruo^ ^«a «8S\<«^Vs ^<«:t]^ %«aAA 
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ealendof Martit, the sixth before the calenda of March. The intercalary day 
which followed this was called &t«-Ma;to eaUndtiM Jfartii; hence the name 
biitextiU, 

2. In 1582 the error in the calendar as established by Julius Cssar had in- 
creased to 10 days; that is, too much time had been reckoned aii a year, until 
the civil year was 10 days behind the sular year. To correct this error. Pope 
Gregory decreed that 10 entire days should be stricken from the calendar, and 
that the day following the 3d day of October, 1582, should be the 14th. Thi« 
brought the vernal equinox at March 21 — the date on which it occurred in the 
year 325, at the time of the Council of Nice. 

3. The year as established by Julius Cccsar is sometimes called the Jnlttin 
year/ and the period of time in which it was in force, namely from 46 years 
EC. to 1582, is called the Julian Period. 

4. The year aa established by Pope Gregory is called the Oregorian year^ anQ 
the calendar now used is the Gregorian Calendar. 

5. Most Catholic countries adopted the Gregorian Calendar soon after it waa 
established. Great Britain, however, continued to use the Julian Calendar until 
1752. At this time the civil year was 11 days behind the solar year. To cor- 
rect this error, the British Government decreed that 11 days should be stricken 
from the calendar, and that the day following the 2d day of September, 1752, 
should be the 14th. 

6. Time before the adoption of the Gregorian Calendar is called Old StyU 
(0. S), and since, New Styles (N. S.) In Old Style the year commenced March 
25, and in New Style it commences Januiiry 1. 

7. Russia still reckons time by Old Style, or the Julian Calendar; hence their 
dates arc now 12 days behind ours. 

8. The centuries are numbered from the commencement of the Christian era; 
the months from the commencement of , the year; the days from the commence- 
ment of the month, and the hours from the commencement of the day, (12 
o'clock, midnight.) Thus, May 23, 1860, 9 o'clock A. M., is the 9th hour of the 
23d day of the 5th month of the 60th year of the 19th century. 

• 

MEASURE OF ANGLES. 

301. Circular Measure, or Circular Motion, is used princi- 
pally in surveying, navigation, astronomy, and geography, for 
reckoning latitude and longitude, determining locations of places 
and vessels, and computing diflference of time. 

Every circle, great or small, is divisible into the same number 
of equal parts : as quarters, called quadrants ; twelfths, called signs ; 
360 ths, called degrees, etc. Consequently the parts of different 
circles, although having the same names, are of different lengths. 

The unit is the degree, which is ^J^ part of the space about a 
point in any plane. The table is made up of divisors and multiples 
of thb unit. 

TABLE. 

60 seconds [f^) make 1 minute, . . . . ^. 

60 minutes " 1 degree, ®. 

30 degrecH ** 1 sij^n, ^. 

12 8JgD8, or seO'^, " \ circle, C. 

M 
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UNIT KQUIVALENT8. 





o 1 — 60 




g 1 = 60 = 3600 


0. 


1= 30 «= 1800 = 108000 


1 = 


12 = 300 = 21600 = 1296000 



Scale — ascending, 60, 60, 30, 12; descending, 12, 30, 60, 60. 

Notes. — 1. Minutes of the earth's circamferenoe are called geographic or 
namtioal milea. 

2. The denomination, itigu9t is confined exelaslTely to Astronomy. 

3. A degree has no fixed linear extent. When applied to any circle it is always 
siv P^^^ ^^ ^^ circumference. But, strictly speiBiking, it is not any part of ■ 
wrde. 

4. 90° make a quadrant or right-angle; 
60° ** ** sextant " i of a circle. 



MISCELLANEOUS TABLES. 

303. GOUNTINQ. 

12 units or things make 1 dosen. 

12 doxen " 1 gross. 

12 gross " 1 great gro6B. 

20 units ** 1 score. 

303, PAPER. 

• 

24 sheets make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundle. 

5 bundles " 1 bale. 

304. BOOKS. 

The terms folw, quarto, octavo, duodecimo, etc., indicate tht 
number of leaves into which a sheet of paper is folded. 



A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 
A sheet folded 



n 2 leaves is called a folio. 

n 4 leaves " a quarto, or 4to. 

n 8 leaves " an octavo, or 8vo. 

n 12 leaves " a 12mo. 

n 16 leaves " • a 16mo. 

n 18 leaves " an ISmo. 

n 24 leaves " a 24mo. 

n 32 leaves " a 32mo. 



30tS. COPYING. 
72 words make 1 foUo or sheet of common law. 
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OOVERKMENT STANDARDS 
Of MEASURES AND WEIQHTS. 

30G« In evrlj times, almost every provioce and ehief city had 
its own mea{L9r<« and weights ; but these were neither definite nor 
QQiform. This variety in the weights and measures of different 
countries has always proved a serious embarrassment to commerce ; 
hence the many attempts that have been made In modern times to 
establish uniformity. 

The English, American, and French Governments, in establish- 
ing their standards of measures and weights, founded them upon 
unalterable principles or laws of nature, as will be seen by ex- 
amining the several standards. 

UNITED STATES STANDARDS. 

307* In the year 1834 the U. S. Grovemment adopted a uni- 
form standard of weights and measures, for the use of the custom 
houses, and the other branches of business connected with the 
General Government Most of the States which have adopted 
any standards have taken those of the General Government. 

308* The mvariable standard unit from which the standard 
units of measure and weight are derived is the day. 

Astronomers have proved that the diurnal revolution of the 
earth is entirely uniform, always performing equal parts of a revo- 
lution on its axis in equal periods of duration. 

Having decided upon the invariable standard unit, a measure 
of this unit was sought that should in some manner be connected 
with extension as well as with this unit A clock pendulum 
whose rod is of any given length, is found always to vibrate the 
same number of times in the same period q£ duration. Having 
now the day and the pendulum, the different standards hereafter 
^vea have been determined and adopted. 

STANDARD OF EXTENSION. 

> 309* ^^ U. S. slamda/rd unit of measures ofextenswn^ wl^ther 
hietw, eupt^T^ML or solid, ia the yard of ^ i<&^ w. %^ xo^uan^ 
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A wine gailoo, and its subdivisions. 
A half bushel, and its subdivisions. 

318« State Sealers of Weights and Measures furnish standard 

sets of weights and measures to counties and towns. 

A County Standard consists of 

1. A large balance, comprising a brass beam and scale dishes, 
with stand and lever. 

2. A small balance, with a drawer stand for small weights. 

3. A set of large brass weights, namely, 60, 20, 10, and 6 lb. 

4. A set of small brass weights, avoirdupois, namely, 4, 2, and 
I lb., 8, 4, 2, 1, J, and i ok, 

5. A brass yard measure, graduated to feet and inches, and the 
first foot graduated to eighths of an inch, and also decimally ; with 
A graduation to cloth measure on the opposite side ; in a case. 

6. A set of liquid measures, made of copper, namely, 1 gal., i 
gal., 1 qt., 1 pt., } pt., 1 gi.; in a case. 

7. A set of dry measures, of copper, namely, } bu., 1 pk., J pL 
(or 1 gal.), 2 qt. (or i gal.), 1 qt. ; in a case. 

ENGLISH MEASURES AND WEIGHTS. 
GOVERNMENT STANDARDS." 

319« The English act establishing standard measures and 
weights, called ** The Act of Uniformity," took effect Jan. 1, 1826, 
and the standards then adopted, form what is called the Imperial 
System. 

330* The Invariahle Standard Unit of this system is the 
same as that of the United States, and is described in the Act of 
Uniformity as follows: "Take a pendulum which will vibrate 
seconds in London, on a level of the sea, in a vacuum ; divide all 
that part thereof which lies between the axis of suspension and 
the center of oscillation, into 891393 equal parts ; then will 10000 
of those parts be an imperial inch, 12 whereof make a foot^ and 
S6 whereof make a yard." 
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STANDARD OF EXTENSION. 

331« The En/fUsk Standard Unit of Measures of JCxtension, 
whether linear, superficial, or solid, is identical with that of the 
United States, (309). 

STANDARDS OF CAPACITY. 

333* The imperial Standard Galhn, for liquids and all dry 
substances, is a measure that will contain 10 pounds avoirdupois 
weight of distilled water, weighed in air, at 02° Fahrenheit, the 
barometer at 30 inches. It contains 277.274 cubic inches. 

333* The Imperial Standard Bmliel is c(|ual to 8 gallons or 
80 pounds of distilled water, weighed in the manner above de- 
scribed. It contains 2218.192 cubic inches* 

STANDARDS OF WEIGHT. 

324:« The Imperial Standard Pound is the pound Troy, 
which IS identical with that of the United States Standard Troy 
pound of the Mint, (314.) 

33«S« The Imperial Avoirdupois Pound contains 7000 Troy 
grains, and the Troy pound 5760. It also is identical with the 
United States avoirdupois pound. 

TABLES. 

33G* The denominations in the standard tables of measures 
of extension, capacity, and weights, are the same in Great Britain 
and the United States. But some denominations in several of the 
tables are in use in various parts of Great Britain that are not 
known in the United States. 

These denominations are retained in use by common consent, 
and are recognized by the English common law. They are as fol- 
lows :. 

337. • MEASURES OF EXTENSION. 

18 inches make 1 cubit. 

45 inches or I « 1 ii 

5 quarters of the standard yard ) 

NoTB.— The enbit wm originally the length of a man's toT^ana «adk«ati\ ^ 
tti« 4irtMV0* i^MK th0 elbow io the eod of th« middle fin^w^ 
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338. MEASURES OF CAPACITY. 
LIQUID MBASUaiS. 

9 old ale gallons make 1 firkin. 

4 firkins ** 1 barrel of beer.* 

7J Imperial " " 1 firkin. 

52i Imperial gallons or | ,, , hoffshead 
63 wine " \ ^ nogsneaa. 

70 Imperial gallons or | " 1 puncheon or 

84 wine " T ** i of a tun. 

2 hogsheads, that is 1 

105 Imperial gallons or V ** 1 pipe. 
126 wine " ) 

2 pipes " 1 tun. 

Pipes of wine are of different capacities, as follows : 

110 wine gallons make 1 pipe of Madeira. 

( Barcelona, 
120 " " 1 " . ^Vidonia, or 

( Teneriffe. 
130 " " 1 " Sherry. 

138 " " 1 " Port. 

140 u a 1 " I Bucellas, oi 

I Lisbon. 

339. DRY MEASURE. 

8 bushels of 70 pounds each make 1 quarter of wheat. 
36 " heaped measure, " 1 chaldron of coal. 

Note. — The quarter of wheat is 560 pounds, or i of a ton of 2240 poc 

330. WEIGHTS. 

8 pounds of butchers* meat make 1 stone. 

14 " " other commodities " 1 " or J of a c^ 

2 stone, or 28 pounds " 1 todd of wool. 

70 pounds of salt " 1 bushel. 

Note. — The English quarter is 28 pounds, the hundred weight is 112 ; 
and the ton is 20 hundred weight, or 2240 pounds. 



FRENCH MEASURES AND WEIGHTS. 
GOVERNMENT STANDARDS. 

' 331* The tables of standard measures and weights at 
by the French Grovernment are all formed upon a decimal 
and Constitute what is called the French Metrical System, 
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333. Invariable Standard Unit. The French metrical sys- 
tem has, for its unit of all measures, whether of length, area, 
solidity, capacity, or weight, a uniform invariable standard, adopted 
from nature and called the mitre. It was determined and estab- 
lished as follows : a very accurate survey of that portion of the 
terrestrial meridian, or north and south circle, between Dunkirk 
and Barcelona, France, was made, under the direction of Govern- 
ment, and from this measurement the exact length of a quadrant 
of the entire meridian, or the distance from the equator to the 
north pole, was computed. The ten millionth part of this are was 
denominated a mitre, and from this all the standard units of 
measure and weight are derived and determined. 

8TANDABDS OF EXTENSION. 

333* ^^ French Standard Linear Unit is the m^tro. 

33^* The French Standard Unit of Area is the Are, which 
is a unit 10 metres square, and contains 100 square metres. 

33S« The French Standard Unit of Solidity and Capacity 
is the lAtre^ which is the cube of the tenth part of the m^tre. 

STANDABD OP WEIGHT. 

33ft The Fremch Standard Unit of Weight is the Gramme^ 
which is determined as follows : the weight in a vacuum of a 
cubic decimetre or litre of distilled water, at its maximum density, 
was called a hiloQrammey and the thousandth part of this was 
called a Grammcy and was declared to be the unit of weight. 

NOMENOLATURE OF THE TABLES. 

337. It has already been remarked, (331 ), that the tables are 
all formed upon a decimal scale. The names of the multiples and 
divisors of the Government standard units in the tables are formed, 
6y combining the names of the standard units with prefixes ; the 
names of the multiples being formed by employing the prefixes 
deca^ (ten), Aecto, (hundred), hUo, (thousand), and myria, (ten 
thousand), taken from the Greek numerals ) and the names of the 
divisan? hy employing the pr^^xea decij (tentli), centi) (Wi^^^> 
J6f 
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miliy (thousandth), from the Latin numerals. Hence the name 
of any denomination indicates whether a unit of that denomination 
b greater or less than the standard unit of the table. 

338. I. French Linear Measure. 

■ 

TABLE. 

10 millimetres make 1 centimetre. 

10 centimetres " 1 decimetre. 

10 decimetres ** 1 metre. 

10 metres '* 1 decametre. 

10 decametres ^* 1 hectometre. 

10 hectometres " 1 kilometre. 

10 kilometres ** 1 myriametre. 

Notes. — 1. The metr« is equal to 39.3685 inches, the standard rod of brasi 
on which the former is measured being at the temperature of 32^ Fahrenheit, 
and the English standard brass yard or " Scale of Troughtoa" at 62^. Hence, a 
metre is equal to 3.2807 feet English measure. 

2. The length of a metre being 39.368S inches, and of a clock pendulum 
vibrating seconds at the level of the sea in the latitude of London JM.1393 
inches, the two standards differ only .2292, or less than i of aa inch. 

339. IL French Square Measure. 

TABLE. 

100 square metres, or centiares (10 metres square) make 1 are. 
100 ares (10 ares square) ** 1 hectoare. 

Note. — A square metre or centiare is equal to 1.19589444 square yards, and 
an are to 119.589444 square yards. 

340. ni. French Liquid and Dry Measure. 

TABLE. 

10 decilitres make 1 litre. 

10 litres " 1 decalitre. 

10 decalitres " 1 hectolitre. 

10 hectolitres " 1 kilolitre. 

Notes.— 1. A litre is equal to 61.63294 cubic inches, or 1.06552 quarts of aU. 

S. liquid gallon. 

3. A table of Solid or Cubic Measure is also in use in some parts of France, 
although it is not established or regulated by government enactments or decrees. 
The unit of this table is a cubic metro, which is equal to 61532.94233 cubis 
Inches, or 35,60934 cubic feet This unit is called a Stere, 

TABLE. 

10 decist^res make 1 stere. 

10 aterea '* \ ^Li^cafitoEA. 
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341. IV. French Weight. 



TABLE. 



r 
r 

I 

} 



10 milligrammes mako 1 centigramme. 

10 centigrammes " 1 decigramme. 

10 decigrammes ^* 1 gramme. 

10 grammes ** 1 decagramme. 

10 decagrammes " 1 hectogramme 

10 hectogrammes " "* ^*' 

100 kilogrammes 

10 quintals 



1 kilogramme. 
1 quintal. 

tl millier, or 
1 ton of sea water. 



Votes. — I. A gramme is equal to 15.4.33159 Troy grains. 
2. A kilogramme is equal to 2 lb. 8 oi. 3 pwL 1.159 gr. Troy, or 2 lb. 3 
11549 dr. Avoirdupois. 

343. Comparative Table op the United States, English, 
AND French Standard Units op Measures and Weights. 

United States. English. French. 

£xten«ion, Yd. of 3 ft., or 36 in. Same as U. 8. Metre, 39^686 in. 

/v„ .. I Wine gal., 231 cu. in. Imp'l gal., 277,274 cu. in. Litre, 61.63294 cu. in. 

wpacity, I winch'r bu., 216a42 ca. in. Imp'l bu., 2218.192 cu. in. 

Weight, Troy lb., 5760 gr. Imperial lb., 5760 gr. Qramme, 15.433159 T. gr. 

Notes. — 1. An Imperial gallon is equal to 1.2 wine gallons. 

2. An old ale or beer gallon is very nearly 1.221 wine gallons, or 1.017 Im- 
perial gallons. 

3. In ordinary computations 2150.4 cu. in. may be taken as a Winchester 
boshely and 2218.2 cu. in. as an Imperial busheL 



MONEY AND CURRENCIES. 

343. Money is the commodity adopted to serve as the uni- 
versal equivalent or measure of value of all other commodities, 
and for which individuals readily exchange their surplus products 
or their services. 

34:4. Coin is metal struck, stamped, or pressed with a die, to 

give it a legal, fixed value, for the purpose of circulating as 

money. 

NoTB. — The ooina of civilized nations consist of gold, silver, copper, and 
nickeL 



34«S« A Mint is a place in which the coin of a country or 

government is manufactured. 

NoTB. — In all eiviliced countries mints aod coinage are under the ezduaire 
iaraot/oa sad control of gowemmonL 
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34:0. An Alloy is a metal compounded with another of 
greater value. In coinage, the less valuable or hiaer metal is not 
reckoned of any value. 

Note.— Gold and silver, in their pure state, are too soft and flexible for coin- 
age; hence they are hardened by compounding them with an alloy of baser 
metal, while their color and other valuable qualities are not materially impaired. 



An Assayer is a person who determines the composi- 
tion and consequent value of alloyed gold and silver. 

The fineness of gold is estimated by carats, as follows : — 

Any mass or quantity of gold, either pure or alloyed, is divided 
into 24 equal parts, and each part is called a carat. 

Fine gold is pure, and is 24 carats fine. 

Alloyed gold is as many carats fine as it contains parts in 24 of 
fine or pure gold. Thus, gold 20 carats fine contains 20 parts or 
carats of fine gold, and 4 parts or carats of alloy. 

348. An Ingot is a small mass or bar of gold or silver, in- 
tended either for coinage or exportation. Ingots for exportation 
usually have the assayer 's or mint value stamped upon them. 

34:9« Bullion is uncoined gold or silver. 

3«SO. Bank Bills or Bank Notes are bills or notes issued by 
a banking company, and are payable to the bearer in gold or silver, 
at the bank, on demand. They are substitutes for coin, but are 
not legal tender in payment of debts or other obligations. 

3«ll. Treasury Notes are notes issued by the General Govern- 
ment, and are payable to the bearer in gold or silver, at the gene- 
ral treasury, at a specified time. 

333. Gonency is coin, bank bills, treasury notes, and other 
substitutes for money, employed in trade and commerce. 

333. A Circulating Medium is the currency or money of a 
country or government. 

334. A Decimal Currency is a currency whose denomina- 
tions increase and decrease according to the decimal scale. 

I. United States Money. 

333* The currency of the United States is decimal currency) 
"ud is sometimes called Federal Momey. 
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The unit is the gold dollar, weighing 25.8 grains; and all the other 
deDominatbns are either divisors or multiples of this unit. 

TABLE. 

10 milk (m.) make 1 cent ct. 

10 cents *^ 1 dime d. 

10 dimes " 1 dollar $. 

10 dollars " 1 eagle E. 

UNIT EQUIYAUSMTS. 

Ct. m. 

d. 1 -=. 10 

f. 1 n= 10 = 100 

K. 1 =n 10 « 100 « 1000 

1 =, 10 = 100 =- 1000 «r 10000 

Scale — uniformly 10. 

Notes. — 1. Federal Money was adopted by Congress in 1786. 
2. The character $ Is Bupi>osed to be a contraction of U. B. (United States), the U 
being placed upon the S. 

The ffold coins are the doable eagle, eagle, half eagle, quarter 
eagle, three dollar, and one dollar pieces. 

The silver coins are the dollar, the half dollar, the quarter dol- 
lar, the twenty-cent and the ten-cent pieces. 

The nickel coins are the five-cent and three-cent pieces. 

The hronzp coin is the one-cent piece. 

Notes. — 1. The trade dollar i^ designed solely for purposes of commerce, and 
not for currency. Its weight is 420 grains. 

2. The mill is a denomination used only in computations : it is not a coin. 

SffO. Government Standard. By Act of Congicss, January 
18, 1837, aU gold and silver coins must consist of 9 parts (.900) 
pure metal, and 1 part (.100) alloy. The alloy for gold must con- 
sist of equal parts of silver and copper, and the alloy for silver of 
pure coj^r. 

The nickel coins are 75 parts copper and 25 parts nickel. 

STATE CURRENCIES. 

tiS7m United States money is reckoned in dollars, dimes, cents, 
and mills, one dollar being uniformly valued in all the States at 100 
cents ; but in many of the States money was formerly reckoned in 
dollars, shiUings, smd pence. 
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Non.— At the time of the adoption of our decimal cmreBcy b/ Ooiiffrera, hi 1TBI» 
the eoUmitd currency, or bUU (tf credit A9^»neA bv the colonies, had depreciated in tbim. 
and this depreciation, being unegnal in the di^rent coloniee, gaye rise to the dlffertos 
Taluetf of the State currenciee. Ttiis ueage, however, has become nearly. If not quite, 
obsolete all over the' country. 

Georgia Currency. 
Georgia, South Carolina, $1 = 48. 8d. = 56cL 

Canada Currency, 
The Dominion of Canada, $1 = 58. = COi 

New England Currency, 

New England States, Indiana, Illinois, 1 

Missouri, Virginia, Kentucky, Tennes- >■ $1 =« 68. = 72dt 

Bee, Mississippi, Texas, j 

Pennsylvania Currency, 

New Jersey, Pennsylvania, Delaware, ) Jl = Tg, 6d. = 904 

Maryland, | • . • . 

New York Currency, 

New York, Ohio, Michigan, | ^ ^ #1 -- Qg, s— %^ 
North Carolina, j 



n. Canada Money. 

338. The currency of the Dominioo of Canada is decimal, 
and the table and denominations are the same as those of the United 

States money. 

Note. — The currency of the whole Dominion of Canada was made nnilbrffl 
July 1, 1871. Before the adoption of the decimal system, poonds, ahflHnga and 
pence were nsed. 

The coin of Canada is of silver and of bronze. 

The silver coins are the 50-cent pieee^ 25-cent piece, lO^sent 
piece, and 5-cent piece. The 20-cent piece is no longer coined. 

The bronze coin is the cent. 

The gold coin used in Canada is the British sovereign, worth 
$ L86§, and the half sovereign. 

The intrinsic value of the 50-cent piece in United States money 
is about 4C§ cents, of the 25-cent pece 23 J cents. In ordinary 
business transactions they pass the same as United States coin of 
same denomination. 

3S9» Government Stamdoiri. Tbe ^^ot o^yca oQictaaiL of 926 
/sarto (,925) pure silver and 75 pwrta (^.(HS) c»y?«*- ''S^ai^^x^, "^ 
.926 £ne. 
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rn. English Monet. 

S60. Bngliah or Sterling Money is the enrreney of Great 
BritaiD. 

The nnit is the pound sterling, and all the other denomin ati .^i 
are divisors of this nnit. 

TABLE. 

4 farthings (far. or qr.) make 1 penny, « • • • d* 

12 pence *' 1 shilling, s. 

20 shillings " 1 pound or sOTereign . . £ or suv. 

rHIT XQUITALENTS. 

d. fiir. 

•• 1=4 

£,opiOT. 1 = 12= 48 

1 = 20 = 240 = 960 
8cACS — ascending, 4, 12, 20; descending, 20, 12, 4. 

NoTBi. — 1. Farthings are geoerallj expressed as fractions nf a penny; thos^ 
1 fiir., sometimes called 1 quarter, (qr.) =^ id. ; 3 far. = |d. 

3. The old/, the original abbreviation for shillings, was formerly written be- 
tween shillings and pence, and d, the abbreviation fur pence, was omitted. Thus 
28. 6d. was written 2/B. A straight line is now ased in place of the/, and shil- 
lings are written on the left of it and pence on the right. Thus, 2/6, 10/3, 
•te. 

Coins. The gdd coins are the sovereign (= £1) and the half 
sovereign, (= 10s.) 

The silver coins are the crown, half crown, florin, the shilling, 
sixpenny, fourpenny, and threepenny pieces. 

The copper and bronze coins are the penny, half penny, and 

&rthing. 

KOTB.— Tbe gainea (= 2l8.) and the half guinea (=s lOs. 6d. sterling) are old 
gold coins, and are no longer coined. 

861* Government Standard, The standard fineness of Eng^ 
lish gold coin is 11 parts pnre gold and 1 part alloy ; that is, it is 
22 carats fine. The standard fineness of silver coin is 11 oz. 

pwt. (^ 11.1 o«.) pure silver to 18 pwt (= .9 oz.) alloy. Hence 
die silver coins are 11 oz. 2 pwt. fine ; that iS; 11 oz. 2 pwt pure 
silver in 1 lb. standard silver. 

This standard is 37 parts (|J s .925) pnre silver and S parts 
(^ mm ,075) copper, 

Norm, — A poaad of BngUth i«tand«(dl cold to wnul W "V^n^ ^a liUtSKLV^OtK* 
JiJBk. Sim. 0pwt, 1,727 g^. of silr«r. 
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IV. French Money. 

363. Tbo currency of France is decimal currency. 
The unit is the franc, of whicb the other denominations are di- 
visors. 

TABLE. 

10 millimes make 1 centime. 
100 centimes '^ 1 franc. 

ScALK — ascending, 10, 100; descending, 100, 10. 

Coins. The gold coins are the 40, 20, 10, and 5 firanc pieces. 
The silver coins are the 5, 2, and 1 franc, the 50 and 20 centime 
pieces. 

The bronze coins are the 10, 5, 2, and 1 centime pieces. 

363. COMPARATIVE TABLE OF MONEYS. 



English. 
1 penny, 
1 shilling, 
1 florin, 
1 sovereign, 



U.S. 
d. $0.0202 + 
8. .243a+ 

fl. .4866 + 

gov. 4.8665 



French. 
1 centime, 
1 decime, 
1 franc. 



u a 

ct. $0.00193 
dc 0.0193 

fr. .193 



REDUCTION. 

364:« Sednction is the process of changing a number from one 
denomination to another without altering its value. 

Heduction is of two kinds, Descending and Ascending. 

36Sm Bedtiction Descending is changing a number of one ds* 
nomination to another denomination of less unit value ; thus, $1 = 
10 dimes = 100 cents = 1000 mills. 

366. Beduction Ascending is changing a number of one de* 
nomination to another denomination of greater unit value; thus, 
ICOO mills = 100 cents = 10 dimes = $1. 

REDUCTION DESCENDING. 
CASE I. 

367. To reduce a compound number to lower de- 
nominations. 

1. Reduce 3 mi. 57 rd. 2 yd. 1 ft. 8 in. to indies. 
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OPERATION. AlffALTBXS. SinC« 

3 mi. 57 rd. 2 yd. 1 ft 8 in. in 1 mile there are 

320 820 rd., in 8 milea 

there are 8 x 820 
rd. = 900 rd., and 
the 57 rd. in the 



1017 rd. 
^ 

6087 given number add- 

_52?I ed, makes 1017 rd. 

6595J yd. ' in 8 mi. 67 rd. 

8 Bince in 1 rd. there 



16787J ft. are6Jyd.,inl017rd. 

12 there are 1017 x 5| 



201458 in. y<^- = ^^^H y<^-» 

which plus the 2 yd. 

in the given number = 5505| yd. In 8 ml 67 rd. 2 yd. Since in 1 yd. 

there are 3 ft., in 6595^ yd. there are 6595| x 8 ft. = 16786^ ft., 

which plus the 1 ft. in the given number =s 16787j^ ft. in 8 mi. 67 rd. 

2 yd. 1 ft. And since in 1 ft. there are 12 in., in 16787^ fU there are 

16787^ X 12 in. = 201460 in., which plus the 8 in. in the given num« 

ber = 201468 in. in the given compound number. On examining the 

operation, we find that we have successively multiplied by the num* 

bers in the descending scale of linear measure from miles to inches, 

inclasive. But, as either factor may be used as a multiplicand (82, 1)) 

we may consider the numbers in the descending scale as multipliers. 

Hence the following 

Rule. I. Multiply the highest denomination of the given 
cmpound number by that number of the scale which will reduce it 
to the next lower denomination^ and add to the product the given 
tiumbeTy if any, of that lower denomination, 

IL Proceed in the sams manner with the results obtained in each 
^ower denomination, until the reduction is brought to the denominor 
^ion required, 

EXAMPLES FOB PRACTICE. 

1. In 16 lb. 10 oz. 18 pwt 5 gr., how many gn&i^X 
IT 
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2. In £13? 6 B. 8d.^ how many farthiDgsr Ant. 128,000. 
8. Change 100 mi. to inches. An$. 6336000 in. 

4. How many rods of fence will inclose a farm li miles 
square ? Ans, 1920 rd. 

5. The grey Kmestone of Central New York weighs 175 lbs. 
to the cubic foot; what is the weigjht of a block 8 ft. long and 
1 yd. square ? Ans. 6 T. 6 cwt 

6. What will be the cost of 1 hhd. of mcdasses at $.28 per gd. ? 

7. A man wishes to ship 1548 bo. 1 pk. of potatoes in banek 
containing 2 bu. 3 pk. each; how many barrels must he obtain? 

8. A grocer bought 10 bu. of chestnuts at (3.75 a bushel, and 
retailed them at t.06i a pint; how much was his whole gain ? 

9. Keduce 90« 17'. 40" to seconds. Ant. 325060". 

10. In the 18th century how many days ? An$. 36524 da. 

11. At 6i cts. each, what will be the cost of a great-gross of 
writing books ? Ans. $108. 

12. How large an edition of an octavo book ean be printed 
from 4 bales 4 bundles 1 ream 10 quires of paper, allowing 8 
sheets to the volume ? Am. 2970 vol. 

13. Suppose your age to be 18 yr. 24 da. ; how many minutes 
old are you, allowing 4 leap years to have occurred in that time? 

14. How many pence in 481 sovereigns? Ans. 115,440 d. 

15. Eeduce $7 1 to mills. Ans. 7375 mills. 

16. In 3 P. of Sherry wine, how many qt. ? Ans. 1560 qi 

17. Keduce 37 Eng. ells 1 qr. to yd. Ans. 46 yd. 2 qr. 

18. In £6 10s. lOd. how many dollars U. S. currency ? 

19. Reduce 60. 14f2 3f3 45ni ^ minims- 

20. Keduce 1 T. 1 P. 1 hhd. to Imperial gallons. 

Ans, 367 i Imperial gal 

21. How many dollaiB Canada currency are equal to £126 128. 
Bd.? Ans. $506}. 

^ 22. Uow many pint, quart, and two-qnart bottles, of each an 
qnal number, may be filled from a hogshead of wine ? 

Ans. 72. 
23. How many steps of 2 ft. 9 in. each, will a man take, in 
walking from Erie to Cleveland, the distance being 95 mi.! 
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. grocer bought 12 bbl. of cider at $lf a barrel^ and after 
ng it into vinegar, be retailed it at 6 cents a quart; how 
as his whole gain ? Arrs. $69.72. 

n 75 A. 4 sq. ch. 18 P. 118 sq. 1. how many square links? 
low many inches high is a horse that measures 16 hands 7 
f a vessel sail 150 leagues in a day, how many statute 
3es she sail ? Ans, 517.5. 

f 14 A. be sold from a field containing 50 A., how many 
rods will the remainder contain ? Ans. 5,760 sq. rd. 
\. man returning from Pike's Peak has 36 lb. 8 oz. of 
Id ; what is' its value at $1.04^ per pwt. ? Ans. $9169.60. 
i person having 8 hhd. of tobacco, each weighing 9 cwt. 
wishes to put it into boxes containing 48 lb. each ; how 
oxes must he obtain ? ' Ans, 157. 

i merchant bought 12 bbl. of salt at $11 a barrel, and re- 
:; at f of a cent a pound ; how much was his whole gain ? 
i physician bought lib 10^ of quinine at J2.25 an ounce, 
It it out in doses of 10 gr. at $.12i each; how much more 
st did he receive ? Ans. $82.50. 



CASE II. 

I. To reduce a denominate fraction from a greater 
88 unit. 

educe -f\ of a gallon to the fraction of a gill. 

OPERATION. Analysis. To re- 

?\ gal. X f X f X f = t\ gi. ^^^^ gallons to gills, 



Or, 



we multiply succes- 
sively by 4, 2, and 4, 

1 - the numbers in the de- 
4 scending scale. And 

2 since the given num- 
^ ber is a fraction ^^ we 

8 = j®j gi., Ans. indicate the process, 

as in multiplication of 
s, after which we perform the indicated operations, and ot 
the answer. Hence, 



11 
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HuLE. Multiply the fraction of the htyher denamtncUian hjf the 
numbers in the descending scale succestioelyy between the given and 
the required denomination. 

Note. — Cancellation may be applied whereTor practieabla. 

EXAMPLES POR PBAOTICE. 

^1. Reduce ^J^ of a lb. Troy to the fraction of a pennyweight 

Ans. ^ pwt. 
^. Rednce ^^7 ^^ ^ ^^<^' ^ ^^ fraoti<Hi of a pint. 
8. Reduce i; jy^ of a mile to the fraction of a yard. 

Ans, I yd. 

4. Reduce ^l^^ of a gallon to the fraction of a gill. 

5. What part of an ounce is^^ji^ of J of J of -^ of 3^ pounds 
avoirdupois weight ? Ans, j-Jfj oz. 

6. Reduce -^^^-^-q of a dollar to the fraction of a cent 

7. Reduce -^-^ of a rod to the fraction of a link. Asi^ 1 1. 

8. Reduce -^-^ of a scruple to the fraction of a grain. 
- 9. What fraction of a yard is ^ of j'*j of a rod ? 

10. j®5 of a week is | of how many days? Ans. 8| da. 

11. What fraction of a square rod is Yi^Ji ^^ '^i times j^^ of an 
acre ? Ans, j^^ sq. rd. 

CASE III. 

369. To reduce a denominate fraction to integers 
of lower denominations. 

1. What is the value of | of a hushel? 

OPERATION. Analysis. | hu. = | of 

I hu. X 4 = f pk. = If pk. 4 pk., or IJ pk.; | pk. = | 
I pk. X 8 = V q*- = H q*- ^^ 8 qt. = 4J qt. ; and |qt. 

I qt. X 2 = f pt. » If pt. =1 of 2 pt. = 1? pt The 

1 pk 4 qt U pt Ans, "'''*®' ^ P^'' ^ ^*" ^ ^ ' 

F • H • ^ F •? • ^j^ ^Q jj^ denominate 

fraction, | pt., form the answer. Hence, 

Rule. I. Multiply the fraction by thai number in the sca^ 
which wiU reduce it to the next lower denomination, and if the 
result he an improper frojction^ reduce it to a vihc^ &r mix^ 
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n. Proceed with the fmctUmal party if any, as hr/ore, until 
rtduccd to the denominations required, 

m. Tlie units of the several denominationsy arranged in their 
order y will he the^reguired result, 

EXAMPLES FOR PRACTICE. 

^, Eeduce -^ of a yard to integers of lower denomiDations. 

Ans, 2 ft. 8| in. 

2. Reduce | of a month to lower denominations. 

3. Reduce g^J of a short ton to lower denominations. 

4. What k the value of { of a long ton ? 

Ans, 11 cwt. 12 lb. 7^ oz. 
^. What is the value of | of 2^ pounds apothecaries' weight ? 

6. What is the value of -^ of an acre ? 

Ans. 86 P. 4 sq. yd. 6 sq. ft. 127/^ sq. in. 

7. Reduce ^ of a mile to integers of lower denominations. 

8. What is the value of 4 of a great gross ? 

Ans, 6 gross 10 doz. 3^. 

9. What is the value in geographic miles of ^^ of a great 
circle ? Ans. 12150 mi. 

10. What is the value of | of 3| cords of wood ? 

Ans. 2 Cd. 5 cd. ft. 9| cu. ft. 

11. The distance from Buffalo to Cincinnati is 438 miles ; hav 
ing traveled | of this distance, how far have I yet to travel ? 

Ans. 262 mi. 256 rd. 

12. What is the value of 4| f 3 ? Ans. 3 f^ 35 Tfl. 

13. What is the value of | of a sign ? 

Ans, 12^ 51' 254". 

^—14. A man having a hogshead of wine, sold -f^ of it; how 
much remained ? Ans, 33 gal. 3 qt. 1 pt. 1/^ gi. 



CASE IV. 

370. To reduce a denominate decimal to integers 
of lower denominations. 

Z Reduce .125 of a. barrel to integers of \oH7et &j^\iQmxi^<!»A< 
J7* 



198 COMPOUND NUMBERa 

OPERATION. Analysis. We first multiplj 

125 ^he given decimal, .125 of a barrel, 

31,5 by 31.5 (=* 31i) to reduce it to 

^ QQT^ 1 ^lons, and obtain 3.9375 gallons. 

M ^ * Omitting the 3 gallons, we mul- 

tiply the decimal, .9375 gal., by 

3.7500 qt. 4 ^o reduce it to quarts, and obtain 

_f 3.75 quarts. We next multiply. 

1.50 pt. the decimal part of this result by 

4 2, to reduce it to pints, and obtain 

2~Q rA 1.5 pints. And the decimal part 

8 gal. 3 qt. 1 pt. 2 gi., Ant. "^ **»'" '«'"»*' ^f '""^*'P^y ^^ * ^ 

reduce it to gills, and obtain 2 

gills. The integers of the several denominatioiiS, arranged in their 

order, form the answer. Hence, 

E.ULE. I. Multiply the given denominate decimal by that num- 
ber in the descending scale which vnU reduce it to the next lower 
denomination, and point off the restUt as in WAdtiplicaiion of 
decimals. 

II. Proceed with the decimal part of the product in the same 
manner until reduced to the required denominations. The integers 
at the left will he the answer required, 

EXAMPLES FOR PRACTICE. 

^1. What is the value of .645 of a day? 

Ans. 15 h. 28 min. 48 sec. 

2. What is the value of .765 of a pound Troy ? 

3. What is the value of .6625 of a mile ? 

4. What is the value of .8469 of a degree ? 

Am, SC 48.84". 

5. What is the value of .875 of a hhd. ? 

6. What is the value of £.85251 ? 

Ans. 17 s. 2.4 + far. 

7. What is the value of .715^? Am. 42' 54". 

8. What is the value of 7.88125 acres ? 

Ans. 1 A. 141 P. 
9. What ia the value of .625 o^ aiaX\iwcLl Au%. ^\ft. 
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10. What ifl the value of .375625 of a barrel of pork ? 

11. What b the value o£ .1150390625 Cong. ? 

Arts. 14 f3 5f5 48 H- 

12. What is the value of .61 of a tun of wine ? 

Am. 1 P. 27 gal. 2 qt. 1 pt. 3.04 gi 

REDUCTION ASCENDINO. 
CASE I. 

371* To reduce a denominate number to a com- 
pound number of higher denominations, 
1. Beduce 157540 minutes to weeks. 



OPERATION, 



60) 157540 min. 

24)2625 h. + 40min. 

7 ) 109 da. + 9 h. 

15 wk. 4- 4 da. 
15 wk. 4 da. 9 h. 40 min., Ans. 



Analysis. Dividing 
the given number of 
minutes by GO, because 
there are ^ as many 
hours as minutes, and we 
obtain 2645 h. plus a re- 
mainder of 40 min. We 
next divide the 2645 h. 
by 24, because there are 
^ as many days as hours, and we find that 2645 h. = 109 da. plus a 
remainder of 9 h. Lastly we divide the 100 da. by 7, because there 
are ^ as many weeks as days, and we find that 109 da. = 15 wk. plus 
a remainder of 4 da. The last quotient and the several remainders 
annexed in the order of the succeeding denominations^ form the 
wiswer. 

2. Reduce 201458 inches to miles. 



OPBBATIOK. 

12) 201458 in, 
3) 16788 ft 2 in, 
5J or 5.5) 5596 yd, 

320 )1017 rd. 2 yd, 1 ft. 6 in, 
3 ml 57 rd, 

8 mL 57 rd. 2 yd. 1 ft 8 in., Aju, 



Analysis. We 
divide successively 
by the numbers In 
the asocnding scale 
of linear measure^ 
in the same mannei 
as in the last pie« 
ceding operation. 
But, in dividing the 
5596 yd. by 5^ or 
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mainder of 2} yd., and this reduced to its equivalent compound mmh 
bor, (869) = 2 yd. 1 ft. 6 in. In forming our final result^ the 6 in. 
of this number are added to the first remainder, 2 in., making the 8 in. 
as given in the answer. From these examples and analyses we deduce 
the following 

BuLE. I. Divide the ffiven concrete or denominate number ly 
that number of the ascending scale which xoM reduce it to the next 
higher denomination. 

II. Divide the guotient by the next higher number in the soak; 
and 80 proceed to the highest denomination required. The hit 
quotient, with the several remmnders annexed in a reversed order, 
will be the afiswer, 

^ Note. — The seyeral oorresponding cases in reduction descending and redoe- 
Uon ascending, being opposites, mntiudly prove each other. 

EXAMPLES FOB PBAOTIOE. 

1. Reduce 1913551 ounces to tons, 

2. In 97920 gr. of medicine how many lb. ? Ans, 17 lb. 
8. Reduce 1000000 in. to mi. 

4. How many acres in a field 120 rd. long and 56 rd. wide? 

5. In a pile of wood 60 ft. long, 15 fl. wide, and 10 ft. high, 
how many cords ? ' Ans, 70 Cd. 2 cd. ft. 8 cu. ft. 

6. How many fathoms deep is a pond that measures 28 ft. 6 
in. ? Ans. 4| fath. 

7. lii 30876 gi. how many hhd. ? 

8. How many bushels of com in 27072 qt. ? Ans. 846 bu. 

9. At 2 cts. a gill, how much alcohol may be bought for 12.54? 

10. In 1234567 far. how many £? Ans. £1286 li d. 

11. Reduce 2468 pence to half crowns. 

12. In $88.35 how many francs? Ans. 457111. 

13. In 622080 cu. in. how many tons of round timber ? 

14. In 84621 tq. how many Cong. ? 

15. If 135 million Gillott steel pens are manu&ctured yearly, 
how many great-gross will they make ? Ans. 78125. 

16. Reduce 1020300" to S. Ans. 9 S. la^ 25' 
IT. In 411405 sec. how many da.^ 
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18. During a storm' at sea, a ship changed her latitude 412 
geographic miles ; how many degrees and minutes did she change 7 

Am, 6^ 52'. 

19. If a man travel ^ the rate of a minute of distance in 20 
minutes of time, how much time would he require to travel round 
the earth ? Arts, 300 days. 

20. In 120 gross how many score J Arts. 864. 

21. How many miles in the semi-circumference of the earth ? 

22. How, much time will a person gain in 36 yr. by rising 45 
min. earlier, and retiring 25 min. later, every day, allowing for 9^ 
leap years ? Ans. 639 da. 4 h. 30 min. 

23. A grocer bought 20 gal. of milk by beer measure, and sold 
it by wine measure ; how many quarts did he gain ? Ans. 17^|. 

24. How many bushels of oats in Connecticut are equivalent to 
1500 bushels in Iowa ? Ans, 1875 bu. 
jf^, Eeduce 120 leagues to statute miles. Ans, 414.96 rau 

26. In 1 l>bl. 1 gaL 2 qt. wine measure, how many beer gal- 
lons? Ans, 27^\. 

27. Reduce 150 U. S. bushels to Imperial bushels. 

t Ans, 145.415 + Imp'l. bu. 

28. How many squares in a floor 68 ft. 8 in. long, and 33 ft. 
wide? Ans,. 22^, 

29. How many cubic inches in a solid 4 ft. long 3 ft. wide, and 
1 ft. 6 in. thick ? 

30. How many acres in a field 120 rd. long and 56 rd. wide ? 
3*1. Change 356 dr. apothecaries weight, to Troy weight. 

32. A coal dealer bought 175 tons of coal at $3.75 by the long 
ton, and sold it at $4.50 by the short ton ; how much was his 
whole gain? A91S. $225.75. 

S3. How many acres of land can be purchased in the city of 
New York for $73750, at $1.25 a square foot ? 

Ans. 1 A. 56 P. 194 sq. ft. 

34. An Ohio farmer sold a load of corn weighing 2492 lb., and a 
load of wheat weighing 2175 lb. ; for the corn he received $.60 a 
bushel, and for the wheat $1.20 a bushel; how much did he rr 
ceive for both loads ? Ans, $70.20. 
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The following examples are given to illustrate a short and prao- 
tical method of reducing currencies. 

35. What will be the cost of 54 bu. of corn at 58. a bushel, 
New England currency ? 



OPERATION. 



Or, 



54 X 5 

270s. H- 6 



270s. 



^ 



9 

5_ 
845 



Analysis. . Since 1 bu. costs 
5s., 54 bu. cost 54 X 5s. »= 2708.; 
and since 6s. make $1 N. E. 
currency, 270 -r 6 =« $45, Ans, 



36. What will 270 bu. of wheat cost, @ 8s. 4d. Penn. currency ? 

Analysis. Multiply the 



OPERATION. 



^ 



8 
100 



Or,;? 



quantity by the price in Penn. 
currency, and divide the cost 
by the value of $1 in the same 
currency; or reduce the shil- 
lings and pence to a fraction 
of a shilling, before multiply^ 
ing and dividing. 

37. Bought 5 hhd. of rum at the rate of 2s. 4d. a quart, Geor- 
gia currency ; how much was the whole cost ? ^ 

OPERATION. 



?300 



6 

25 
2_ 

18300 



5 

63 



Or, 



A^ 



$630 



5 
63 

2 
4 

f 

i 



$630 



Analysis. In this ex- 
ample we first reduce 5 
hhd. to quarts by multiply- 
ing by G3 and 4, and then 
proceed as in the preceding 
examples. 



\ 



38. Sold 120 barrels of apples, each containing 2 bu. 2 pk., at 
4s. 7d. a bushel, and received pay in cloth at 10s. 5d. a yard ; how 
many yards of cloth did I receive ? 

Analysis. The operation in this example is 
similar to the preceding examples, except that we 
divide the cost of the apples by the j?rwj6 of a unit 
of the article received in payment, reduced to units 
of the same denomination as the price of a unit of 
the article sold. TiVie t^wjW. ViSWi^ VSaa ^g^ss^^xsv 




ms2 
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39. Wliat cost 75 jarcb of flaniiol at Ss. 6d. per yainl, New 
England currency ? Jjis. J43.75. 

40. A man in P{^ilad«lphia worked 5 weeks at 6s. 4d. a day; 
how much did his wages amount to? Ans, $25.33^. 

41. A farmer exchanged 2 bushels of beans worth 10s. Cd. per 
bushel, for two kinds of sugar, the one at lOd. and the other at 
lid. per pound, taking the same quantity of each kind; how 
many pounds of sugar did he receive ? Aiis. 24 lb. 

42. If com be rated at 6s. lOd. per bushel ia Vermont, at what 
price in the currency of New Jersey must it be sold, in order ta 
gain $7.50 on 54 bushels 7 

CASE n. 

373. To reduce a denominate fraction from a less to 
a greater unit, 

1. Eeduce -^j of a gill to the fraction of a gallon. 

ops&ATiosr. Analysis. To re- 

we divide 8uooessively 
Or, 



11 

4 



44 



by 4, 2, and 4, th« 
^ numbers in the as- 

cending scale And 
einca the given num- 

ber is a fraction, we 

1 ss Jj, Am, indicate the process, 

as in division <)€ frac- 
tions, after which we perform the indicated operatioRS, and obtain 
/j, the answer. Hence, 

KuLS. Divide i^ Jraction of the lower denominatton, by the 
numbers im ike ascending scale successiveh/y between the (/vven and 
the required denomination:. 

NoTB. — The operation may freqaeotiy be sbortoned by cancetiatioB. 

EXAMPLES FOR PRACTICE. 

1. Beduco I of a ahilliog to the fractiou of a ^^ud. 
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2. Eeduce ^ of a pennyweight to the fraction of a pound 
Troy. Ans, ^|^ lb. 

3. What part of a ton is | of a pound avoirdapois weight? 

4. What ^'action of an hour is | of 20 seconds ? 

5. What is the fractional difiference between ^^jj of a hhd. 
and I of a pt ? Ans, ^^^ hhd. 

6. ^1 ^ of ^ of § of a pint is what fraction of 2 pecks ? 

Ans, I 

7. Eeduce | of ^ of j^ of a ootd foot to the fraction of a 
cord. Ana. -^ Cd. 

8. What part of an acre is -^^ of jly of 9^ square rods ? 

9. J of 220 rods is i|^ of 3^ of how many miles? 

Ans, 12| mi 

10. A block of granite containing | of if of 20 J cubic feet, is 
what fraction of a perch ? - Ans, ^| Pch. 

11. What part of a cord of wood is a pile 7^ ft. long, 2 ft. high, 
and 3| feet wide ? Ans, ^f f Cd. 

12. Keduce f of an inch to the fraction of a yard. 



CASE III. 

373. To reduce a compound number to a fraction of 
a higher denomination. 

1. Reduce 2 oz. 12 pwt. 12 gr. to the fraction of a pound Troy. 

OPERATION. Analysis. To find 

2 oz. 12 pwt. 12 gr. = 1260 gr. what part one compound 

1 lb. Troy == 5760 gr. number is of another, 

-67 18 lb. = ^2 lb., Ans, they must be like num- 

* bers and reduced to the 
same denomination. In 2 oz. 12 pwt. 12 gr. there are 1260 gr., and 
in 1 lb. there are 5760 gr. Therefore 1 gr. is gi,Vir ^b., and 1260 gr. 
are ^f^J lb. = ^^ lb., the answer. Hence, 

Rule. Reduce the given number to its lowest denomtna'tion far 
the numerator J and a unit 0/ the required denomination to the same 
denomination /or the denominator of the required fracticm. 

Note. — If the given number contain a fraction, the denominator of this fnO' 
tion mast b« regarded as the lowest denomination. 
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EXAMPLES FOB FHAOTIOE. 

1. Redacc 100 P. to the fraction of an acre. 

Ans, { S^ 

2. What part of a mile is 266 rd. 3 yd, 2 ft. ? 

3. What part of a £ is ISs. 6d. 2/^ far. ? Ans, £if . 

4 What part of 21 ft. Apothecaries' weight is 7^ 75 29 14 
gr.? Ans. 2!!^ ft. 

5. What part of 3 weeks is 4 da. 16 h. 30 min. ? 

6. Eeduce 1| pecks to the feiction of a bushel. 

7. From a hogshead of molasses 28 gal. 2 qt. were drawn ; 
what part of the whole remained in the hogshead ? Ans. ^^. 

8. Reduce 4 bundles 6 quires 16 sheets of paper to the frac- 
tion of a bale. Ans. | of a bale. 

9. What part of 54 cords of wood is 4800 cubic feet ? 

7-^ 

10. What IS the valne of ^ of a dollar J Am. 86^0. 

11. Reduce 30. 3f g If 3 36lfl to the fraction of a Cong. 

12. What part of a ton of hewn timber is 36 cu ft. 864 cu, in. ? 

CASE rvr. 
374. To reduce a compound number to a decimal of 
a higher denomination. 

1. Reduce 3 cd. ft. 8 cu. ft. to the decimal of a cord. 

OPERATION. Analysis. Wcre- 

16 



8 



8.0 cu. ft. duce the 8 cu. ft. to 

the decimal of a cd. 
ft., by annexing a ci- 



3.5000 cd. ft. 



.4376 Cd., Ans, pher, and dividing 

Or, by 16, the number of 

3 cd. ft. 8 cu. ft. « 66 cu. ft. c^- ft- in 1 cd. ft., an- 

1 Cd. ass 128 cu. ft. nexing the decimal 

^Y^ Cd. « y^5 Cd. « .4375 Cd., Ans. quotient to the 3 cd. 

ft. We now reduce 
the 3. 5 cd. ft. to Cd. or a decimal of a Cd., by dividing by 8, the 
number of cd. ft. in 1 Cd., and we have .4375 Cd., the axvswer. 
Or, we-majr reduce the 3 cd. ft. 8 cu. ft., to ^^ liWi^QTi oJi ^^^.» 
IS 
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(as in 3731. and we shall have ^Vi ^^' "* iV ^^y which, reduced to 
its equivalent decimal, equals .4375 Gd., the same as before. Hence, 

RuiiK Divide the lowest denominatioii </iveH h^ that manber 
m the scale which will reduce it to the next higher denomination^ 
ami annex the quotient as a decimal to thaZ higher. Proceed in 
ike same manner wntil the whole is reduced to the denom,ination 
required. Or, 

Reduce the given number to a fraction of the required denomi^. 
nation^ and reduce tliis fraction to a decim/iL 



EXAMPLES FOR PRAOTIOE. 

1. Reduce 5 da. 9 h. 46 min. 48 sec. to the decimal of a week. 

Ans. .7725 wk. 

2. Reduce 3* 27' 46.44'' to the decimal of a sign. 
8. Reduce 61.62 P. to the decimal of an acre. 

4, What part of 4 oz. is 2 02. 16 pwt. 19,2 gr.f An9^ .71. 
6. What part of a mile is 28 rd. 2 yd. 1 ft 11.04 in, ? 

6. Reduce 3J § to the decimal of a pound. 

7. Reduce 126 A, 4 sq. ch. 12 P. to the decimal of a town- 
ship. ^%5. .0054893+ Tp. 

8. What part of a fathom is 3f ft. ? Ans. .625 fath. 

9. What part of \\ bushels is .45 of a peck! Ans. .09. 

10. What part of 3 A. 80 P. is 61.52 P. ? Ans. .092, 

11. Reduce | of ^ of 22| lb. to the decimal of a short ton. 

12. What part of a f? is 5 f^ 36 ITI ? Ans, .7 fg. 

13. Reduce 50 gal. 3 qt 1 pt to the decimal of a tun. 

Ans. .20188 + T. 
ADDITION. 

373. Compound numbers are added, subtracted, multiplied, 

and divided by the same general methods as are employed in 

simple numbers. The corresponding processes are based upon the 

, same principles ; and the only modification of the operations and 

rules is that required for borrowing, carrying, and reducing by a 

yar^ng, instead pf a uniform scale. 

■ -^ **'•• ^' Wliat is the sum of 50 hhd. 82 gal. 3 qt. 1 pt., 2 

M. 19 gal Ipt., 15hhd.46\ga\.,aa^^\i\i^.'5i.^^.^\^t 
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OPiftATiOir. Analysis. Writing the numbers so that 

kKd. . gaL qt pt units of the same denomination shall stand 
50 32 8 1 in the same column, we add the numbers 
2 19 1 of the right hand or lowest denomination, 
15 46 1 and find the amount to be 3 pints, which is 
^ ^^ ^ ^ equal to 1 qt 1 pt. We write the 1 pt under 
78 11 3 1 ^^ column of pints, and add the 1 qt. to 

the oolumn of quarts. The amount of the 
numbers of the next higher denomination is 7 qt., which is equal to 
: gal. 3 qt. We write the 3 qt under the column of quarts, and add 
'he 1 gal. to the column of gallons. Adding the gallons, we find the 
amouut to be 137 gal., equal to 2 hhd. 11 gal. Writing the 11 gal. 
under the gallons in the given numbers, we add the 2 hhd. to the 
column of hogsheads. Adding the hogsheaxis, we find the amount to 
be 78 hhd., which we write under the left hand denomination, as in 
timple numbers. 

2. What is the sum of -^^ wk., | da., and | h. 

OPERATION. Analysis. Wo 

/^ wk. s* 4 da. 21 h. 36 min. first find the value 

I da. « 14 " 24 min. ?^ ^^^ fraction in 

fi. oo // oA integers of less de- 
h. =8 22 " 30 sec. ? . ,^^^, 
' • — nominations, (oo9)) 

6 12 22 30 and then add the 

Or, resulting or equiva- 

I da. X 4" = A^ ^^« 5 lent compound num- 

I h. X Tg»r X + = :f i? w^- ; ^®"- 

^ wk. + ^ wk. + -gig- wk. = III wk.; ^r, wo may re- 

III wk, = 5 da. 12 h. 22 min. 30 sec. <^."^^ *^« g^^^^ ^^«^- 

tions to fractions of 

the same denomination, (368 or 372), then add them, and find the 
value of their sum in lower denominations. 

377* From these examples and illustration^ we derive the 
following 

Rule. I. If any of the numbers are denominate fractions,^ or 
if <*wy of the denominations are mixed numbers^ reduce the frao^ 
turns to integers of Idwer denominations. 

II. Write the numbers so that those of the sam^ unit value wiU 
Hand in the same column, 
HI. B^^mniriff at the right haml^ add eocK detiojrnawxtwa <» v«w 



208 COMPOUND NUMBERS. 

simple numbers, carrying to each succeeding denominaiion one /or 

as many units as it takes of the denomination added, to make ons 

of the next higher denomination, 

NoTB. — The papil cannot fail to see that the principles involred in adding 
compound numbers are the same as those in addition of simple nombttra; and 
tbat the only difference consists in th^ different carrying onlta. 

EXAMPLES FOB PRAOTIOB. 

(2.) 





(1) 




lb. 


01. pwt. 


ft- 


14 


6 12 


13 


17 


6 8 


12 


15 


9 


16 


2 


7 16 


20 


13 


2 1 


19 


4 


1 5 


21 


66 


11 9 

(3.) 


5 


mi 


td. ft. 


in. 


7 


26 11 


9 


4 


16 7 


11 




36 14 


3 


1 


9 2 


8 


5 


10 


1 


6 


2 5 




1 


15 13 


10 



ft. 


8 S 


9 


gf. 


10 


8 6 


1 


8 


7 


7 6 


2 


13 


6 


11 7 






21 


10 




16 


12 


1 2 


2. 


3 




7 


1 


19 


68 


4 5 
(4.) 


2 


19 


A. 


P. Bq. yd, sq. ft. 


140 


137 


27 


6 


320 


70 


14 


2 


111 


7 


3 




214 


95 


22 


7 


100 




6 


1 


25 


76 




8 


104 


89 


1 


4 



5. Add 1 T. 17 cwt. 8 lb., 5 cwt. 29 lb. 8 oz,, 1 cwt. 42 lb. 
6 oz., and 17 lb. 8 oz. Ans, 2 T. 3 cwt. 97 lb. 6 oz. 

6. Add 6 yd. 2 fb., 3 yd. 1 ft. 8 in.; 1 ft. 10} in., 2 yd. 2 a 
6} in., 2 ft. 7 in., and 2 yd. 5 in. Ans. 16 yd. 2 ft. 1 in. 

7. Add 4 Cd. 7 cd. ft., 2 Cd. 2 cd. ft. 12 cu. ft., 6 cd. ft. 15 
cu. ft., 5 Cd. 3 cd. ft. 8 cu. ft., and 2 Cd. 1 cu. ft. 

8. What is the sum of 1 J hhd. 42 gal. 3 qt. 1} pt., i gal. 
2 qt. i pt, and 1.75 pt. ? Ans. 2 hhd. 23 gal. 2 qt. 3 gi. 

9. What is the sum of 145| A., 7 A., 109^ P., 1 A^ 136.6 P^ 
and I A.? Ans. 166 A, 89^ P. 

10, Required the sum of 31 bu. 2 pk., 10^ bu., 6 bu. 6|- qt, 
14 ba. 2. 75 pk, and | pk Aws. ^"h \>\3u \ ^^s: ^ ^\\^H^ 
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11. Eequired the value of 42 yr. 7^ mo. + 10 yr. 3 wk. 5 da. 
+ 9| mo. + 1 wk. 16 h. 40 min. + | mo. + ^ da. 

Ans. 63 yr. 7 mo. 9 da. 23 h. 52 min. 

12. Add 3 S. 22<> SO', 24<> 36' 26.7", 17' 18.2", 1 S. 3° 12' 
16.5", 12° 36' 17.8", and 67.3". Ans. 6 S. 3^ 33' 14.5". 

13. How many units in 1^ gross 7j doz., 3 gross 1-| doz., | of 
a great gross, 6^ doz., and 4 doz. 7 units ? Ans, 2183. 

14. What is the sum of 240 A. 6 sq. eh., 212.1875 sq. eh., 
and 5 sq. ch. 10| P.? Ans, 262 A. 3 sq. ch. 13.8 P. 

15. Add 3^ Pch. 18 cu. fl., 84.6 cu. ft., | Pch., and |jj cu. ft. 

16. Add «3|, «26^, W2J, «2§, and «2.54|. Ans, $47.0725. 

17. What is the sum of 31b 6g 4g29 17gr., 21b 63 12 
gr.,43 25l9 16gr.? ^tw. 51b lOg 4^ 2 9 5 gr. 

18. AN. Y. farmer received $.60 a bushel for 4 loads of corn; 
the first contained 42.4 bu., the second 2866 lb., the third 36} 
bu., and the fourth 39 bu. 29 lb. How much did he receive for 
the whole? Aiis. 8100.84-. 

19. Bought three loads of hay at $8 per ton. The first weighed 
1.125 T., the second 1| T., and the third 2500 pounds ; how much 
did the whole cost ? Ans, ?30.20. 

20. A man in dig^ng a ceUar removed 140| cu. yd. of earth, 
in digging a cistern 24.875 cu. yd., and in digging a drain 46 cu. 
yd. 20| cu. ft. What was the amount of earth removed, and how 
much ^e cost at 18 cts. a cu. yd. ? 

Ans. 212.425 cu. yd. removed ; $38.24 — cost. 



SUBTRACTION. 

878. 1. From 18 lb. 6 oz. 4 pwt. 14 gr. take 10 lb. 6 oz. 10 

pwt. 8 gr. 

Analysis. Writing the subtra- 
hend under the minuend, placing 
units of the same denomination under 
each other, we subtract 8 gr. from 
14 gr. and write th^ T^\£L'dii[id!^t^ ^ 
gr.y undemeatioL. Smo^ \i^ ^aasoi^ 

o 



OPERATION. 
llK OB. pvt 

18 6 4 
10 6 10 


• 

gr- 

14 

8 


7 10 
18* 


U 


6 
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subtract 10 pwt. from 4 pwt, we add 1 oi; er 20 pwt. to the 4 pwt« 
subtract 10 pwt from the sum, and write the remainder, 14 pwt, . 
underneath. Having added 20 pwt or 1 oz. to the 6 os. in the sub- 
trahend, wo find that we cannot subtract the sum, 7 os., from the 5 
oz. in the minuend ; we therefore add 1 lb. or 12 oz. to the 5 oz., sub- 
tract 7 oz. from the sum, and write the remainder, 10 oz., underneath. 
Adding 12 oz. or 1 lb. to the 10 lb. in the subtrahend, we subtract 
the sum, 11 lb., from the 18 lb. in the minuend, as in simple numbered 
and write the remainder, 7 lb., undemeatii. 

2. From 12 bar. 15 gal. 3 qt take 7 bar. 18 gal. 1 qt. 

OPERATION. Analysis. Proceeding as in the last 

bar. gal, qt operation, we obtain a remainder of 4 bar. 
12 15 3 28} gal. 2 qt. But, J gal. = 2 qt., which 

added to the 2 qt in the remainder makes 



^ '^^i 2 1 gal., and this added to the 28 gal. makes 

4 29 29 gal. ; and the answer is 4 bar. 29 gaL 

3. From f of a rod subtract t of a yard. 

OPERATION. Analysis. We first 

% ^A A J fk A A t ' fiiJid ^« value of each 

I rd. =4 yd. ft. 44 m. x- x- • • x r 

I yd. ^ 2 ^< 3 « fraction m integers of 

•* ^ lower denominaiions, 

^ 1 Ij (369), and then sub- 

Or, tract the less value 

Ivdx— — 4vdy2_3jd- ^^^ ^® greater. Or, 
I yd- X ^, - J yd. X XT - 53 ^-^ ^3 ^y ^^^ the 

I rd. — T^^ rd. = || rd. ; given fractions to firao- 

f I rd. = 3 yd. 1 ft 1^ in. tiona of the same de- 

nomination, subtract 
the less value from the greater, and find the value of the remainder 
in integers of lower denominations. 

379* From these illustrations we deduce the following 

Rule, I. If any of the numbers are denominate fractions^ or 
if any of the denominations are mixed numbers^ reduce the fra^ 
tions to integers of lower denominations, 

II. Write the subtrahend under the minuend j M thai uniU oftha 
$am^ denomination shall stand under each other. 

JIL Beginning at the right hand^ subtract each denamuuxtion 
separatek/j as in simple wumbeir%» 
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ly. If the numher of any denomination in the subtrahend ex- 
ceed that of the same denomination in the minuend, add to tJie 
numher in the minuend a^ many units as make one of the next 
higher denomination, and tJien subtract ; in this case add 1 to tlie 
next higher denomination of the subtrahend before subtracting^. 
Proceed in the sams manner with each denomination. 

EXAMPLES FOB PBACTICB. 



mi. rd. 
From 175 147 


ft 
11 


la. 
4 




(2.) 
A. P. 

320 146.4 


Take 59 260 


12 


9 




150 


111.86 


Rem. 115 216 


15 


1 


170 


34.54 


(3.) 

hhd. gaL qt. 




yr. 


mo. 


wk. da. 


h. 


5 36 3i 
2 45 If 




45 
10 


1 
9 


3 
1 22 


6.8 



5. Subtract 15 rd. 10 ft 3J in. from 26 rd. 11 ft 3 in. 

Ans, 11 rd. 11 J in. 

6. From 1 T. 11 cwt 30 Iba. 6 oz. take 18 cwt 45 lb. 

7. Subtract .659 wk. from 2 wk. 3^ da. 

Ans. 1 wk. 6 da. 5 h. 17 min. 16f sec. 

8. From JJJ hbd. take .90625 gal. Ans. 32 gaL 

9. From | of ^ A. take 142.56 P. 

10. Subtract ^ lb. Troy, from 10 lb. 8 oz. 8 pwt 

11. From a pile of wood containing 36 Cd. 4 cd. ft., there wag 
iold 10 Cd. 6 cd. ft 12 cu. ft; how much remained? 

12. From 5^ barrels take 4^ of a hogshead. 

Ans. 4 bbl. 11 gal. 1 qt 

13. Subtract -ffj of a day from f of a week. 

Ans, 4 da. 49 min. 30 sec. 

14. From -f of a gross subtract f of a dozen. Ans. 6|- doz. 

15. From -J of a mile take f^ of a rod. 

16. Subtract 2 A. 125. 76 P. from 6 A. 64.24 P. 
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17. Subtract .0625 bu. from | pk, Ans. 4 qt. 

18. From the sum of f of 365^ da. and | of 5f wk. take 49^ 
^min. Am, 88 wk. 1 da. 1 h. 10^ min. 

19. From the sum of § of 3| mi. and 174 ^^y ^^^ 213^ rd. 

20. From 15 bbl. 3.25 gal. take 14 bbl. 24 gal. 3.54 qt. 

21. A farmer in Ohio having 200 bu. of barley, sold 3 loads, 
the first weighing 1457 lb., the second 1578 lb., and the third 
1420 lb. ; how many bushels had he left? Ans. 107 bu. 9 lb. 

22. Of a farm containing 200 acres two lots were reserved, one 
containing 50 A. 136.4 P. and the other 48 A. 123.3 P. ; the re- 
mainder was sold at $35 per acre. How much did it bring ? 

Ans. 83513.19 + 

23. An excavation 58 ft. long, 37 ft. wide, and 6 ft. deep is to 
be made for a cellar; aft«r 471 cu.yd. 16 cu. ft. 972 cu. in. of 
earth have been removed, how much more still remains to be 
taken out ? Ans. 5 cu. yd. 7 cu. ft. 756 cu. in. 

24. From the sum of | lb., 4| oz., and 31^ pwt., take the differ^ 
ence between | oz. and | pwt. Ans. 1 lb. 3 oz. 8 pwt. 21 gr. 

25. From the sum of 5^ A., | of 6^ A., 30 P., and ^ of 2^ 
P., take 4 A. 25 P. 12 sq. yd. 

Ans. 5 A. 125 P. 6 sq. yd. 

380. To find the difference in dates. 

1. How many years, months, days and hours from 3 o'clock p. 
M. of June 15, 1852, to 10 o'clock a. m. of Feb. 22, 1860 ? 

OPERATION. Analysis. Since the later of two dates 

yr. mo. da. h. always expresses the greater period of 

1860 2 22 10 time, we write the later date for a minu- 

loo-i D lo io gu^ j^ji^ thg earlier date for a subtrahend, 

7 8 6 19 placing the denominations in the order of 

the descending scale from left to right, 
(300, Note 8). "We then subtract by the rule for subtraction of 
compound numbers. 

When the exact number of days is required for any period not 
exceeding one ordinary year, it may be readily found by the fol- 
lowing 



BDBTRACTIOS. 



Showing the mtmber of days from any day of oi 
day of any other monlh wilkin otu 



t monlh to the sc 



a«ptODiber... 
Oolober. 

Saytmher... 



tib. Mmr. Apr. Unf 



If the days of the different months nrc aot the same, the Dum- 
ber of days of dlflereuce should be added when the earlier day 
belongs to the jnoaHi from which we reckon, and tuhtrncliid when 
it belongs to the month to which wo find the time. If the 29th 
of February' is to be included in the time computed, one day 
must be added to the result 



KXAUPLEB rOR PRACTICE. 

1. War between England and America was commenced April 
19, 1775, and peace waa restored January 20, 1783 ; how lon^r did 
the war oontinne? Am. 7 yr. 9 mo. 1 da. 

2. The Pilgrims lauded at Plymouth Dec. 22, 1620, and Gen. 
Waefaington was bom Feb. 22, 1732 ; what was the difference in 
time between these events 7 

3. The first settlement made in theU. S. was at Jamestown, Va., 
May 23, 1607; how many years from that time to July 4, 1860 ? 

4. How long has a note to run, dated Jan. 30, 1859, and made 
payable June 3, 1861? J.M. 2 -sr. iisui.^ 4»- 
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6. How many years, months, and days from yonr birtliday to 
this date ? 

6. What length of time elapsed from 16 minutes past 10 o'clock^ 
A. M., July 4, 1855, to 22 minutes before 8 o'clock, p. M., Dec^ 
12, 1860 ? Am, 1988 da. 9 h. 22 min. 

7. What length of time will elapse from 40 minutes 25 secon 
past 12 o'clock, noon, April 21, 1860, to 4 minutes 36 secon 
before 5 o'clock, A. m., Jan. 1, 1862? 

8. How many days from the 4th September, to the 27th a 
May following ? Ans. 265 da. 



MULTIPLICATION. 

881. 1. Multiply 6 mi. 178 rd. 15 ft, by 6. 

Analysis. Writing the multi- 

OPERATION. plier under the lowest denomi- 

6 mi. 178 rd. 15 ft nation of the multiplicand, we 

^ multiply each denomination in 

33 113 7^ the multiplicand separately in 

order from lowest to highest, afl 
in simple numbers, and carry from lower denominations to higher, 
according to the ascending scale of the multiplicand, as in addition 
of compound numbers. Ilence, 

Rule. I. Write the multiplier under the lowest denomination 
of the multiplicand. 

II. Multiply as in simple numbers, and carry as in addition of 
compound numbers. 

Notes. — 1. When tho mnltiplier is largo, and is a eompoaite nnmber, we may 
shorten tho work by multiplying by the component factors. 

2. The multiplier must be an abstract number. 

3. If any of the denominations are mixed numbers, they may either be re. 
duced to integers of lower denominations before multiplying, or they may be 
multiplied as directed in 193. 

4. The multiplication of h denominate fraction is the most readily performed 
by 193, after which the product may be reduced to integers of lower denomioA- 
tiuns by 369. 

382. As the work of multiplying by large prime numbers is 
somewhat tedious^ the following method may often be so modified 
JUid adapted as to greatly ghoTten t\ie o^etti^Asik. 
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FIRST OPEBATION. 

47= (5x9) + 2 
2 bu. 1 pk. 4 qt. X 2 
5 



11 bu. 3 pk. 4 qt. in 5 bags. 
9 



1. How maDj bushels of grain in 47 bags, each containing 2 bu. 
I pk. 4 qt. ? 

Analysis. Multiplying 
the contents of 1 bag by 5, 
and the resulting product by 
9, we have the contents of 
45 bags, whidi is the com- 
posite number next less than 
the ^ven prime number, 47. 
Next, multiplying the con- 
tents of 1 bag by 2, we have 
the contents of 2 bags, which, 
added to the contents of 45 
bags, gives us the contents 
of 45 + 2 = 47 bags. 

Or, we may multiply the 
contents of 1 bag by the fac- 
tors of the composite num- 
ber next greater than tho 
given prime number, 47, and 
from the last product sub- 
tract the multiplicand. 



106 bo. 3 pk. 4- qt. in 45 bags. 
' 4 « 3 " u 2 " 

111 bu. 2 pk. 4 qt « 47 " 

SECONn OPERATION. 

47=(6x8) — 1 
2 bu. 1 pk. 4 qt. X 1 
6 



14 bu. 1 pk. 

8 



in 6 bags. 



114 bu. in 48 bags. 

2 << 1 p k. 4 qt. " 1 bag. 

Ill bu. 2 pk. 4 qt. " 47 bags. 



EXAMPLES FOR PRACTICE. 
(1.) (2.) 



T. 


cwt. lb. 


OS. 


mi. 


rd. 


ft. 


12 


15 27 


9 

8 


14 


276 


14 
9 


Plod. 102 


2 20 
(3.) 


8 


133 


251 
(4.) 


lOf 


A. 


P. eq. yd. 


sq.ft. 


Cd. 


cd. ft. 


cu. ft. 


7 


73 21 


7 
6 


10 


7 


13 
12 



/ 5. Multiply 34 bu. 3 pk. 6 qt 1 pt by 14. 
6. Multiply 4 lb. 10 oz. 18.7 pwt by 27. 

Ans. 132 lb. 7 oz. 4.9 pwt. 
». Multiplj P| aj 2 3 13 gr. by 35. 
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V*- Multiply 6 gal 2 qt. 1 pt 3.26 gi. by 96. 
9. Multiply 78 A. 136 P. 15 sq. yd. by 16|. 

Ans. 1235 A. 42 P. 23^ sq. yi 
10. What is 73 times 9 cu. yd. 10 en. ft. 1424 cu. in. ? 
^11. Multiply 2 lb. 8 oz. 13 pwt. 18 gr. by 59. 

12. Multiply 4 yd. 1 ft. 4.7 in. by 125. 

13. If 1 qt. 2 gi. of wine fill 1 bottle, how much will be re- 
quired to fill a gross of bottles of the same capacity ? 

14. Multiply 7 0. 10 f 3 4 f 5 25 H. by 24. 

Ans. 22 Cong. 7 O. 13 f g 2 f 5. 

15. Multiply 3 hhd. 43 gal. 2.6 gi. by 17. 

16. Multiply 9 T. 13 cwt. 1 qr. 10.5 lb. by 1.7. 

Note. — When the maltiplier contains a decimal, the multiplioand may be re- 
duced to the lowest denomination mentioned, or the lower denominations to a 
decimal of the higher, before multiplying. The result can be reduced to the 
compound number required. 

Arts. 16 T. 8 cwt. 2 qr. 20.65 lb. 

17. If a pipe discharge 2 hhd. 23 gal. 2 qt. 1 pt. of water in 1 
hour, how much will it discharge in 4.8 hours, if the water flow 
with the same velocity ? Ans. 11 hhd. 25 gal. 1 pt. 2.4 gi. 

18. What will be the value of 1 dozen gold cups, each cup 
weighing 9 oz. 13 pwt. 8 gr., at $212.38 a pound ? 

19. What cost 5 casks of wine, each containing 27 gal. 3 qt 1 
pt., at ?1.37 J a gallon ? Ans. J191.64+. 

20. A farmer sold 5 loads of oats, averaging 37 bu. 3 pk. 5 qt 
each, at $.65 per bushel ; how much money did he receive for the 
grain? Aug. 8128.20—. 

DIVISION. 
383. 1. Divide 37 A. 60 P. 7 sq. yd. by 8. 

Analysis. Writing the divisor on 

OPEKATioN. the left of the dividend, divide the 

8)37 A. 60 1. 7 sq.yd. y^^^^q^^ denomination, and the quo- 

4 107 16 tient is 4 A. and a remainder of 5 A 

Write the quotient under the de- 
nomination divided, and reduce the remainder to nnls, making 800 P., 
which added to the 60 P. of the divideftiA, ^c^jaaNa^^^ . liWldm^ this, 
Pre have a quotient of 107 PI and a tetxvBMidfix oil 4^^. "^Tv>Ma%''5a& 
107 P, under the denomination dWided, ^^ wixwifc VJttft.T«iasoaigtest f 
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square yards, making 121 sq. y<L, which added to the 7 sq. yd. of the 
dividend, eqaals 128 sq. yd. Dividing this, we have a quotient of 16 
sq. yd. and no remainder. 

2. Divide 111 bu. 2 pk. 4 qt by 47. 



Analysis. The 
divisor being large, 
and a prime num- 
ber, we divide })y 
long division, set- 
ting down the 
whole work of sub- 
tracting and reduo- 
ing. 



47)Ulbn.2pk.4qt.( 
94 


• 

2 bu. 1 pk. 


4qt 


17 bu. 
4 

70 pk. 
47 


lem. 

in 17 bu. 2 


pk. 




23 pk. 

8 

188 qt 
188 


rem. 

in 23 pk. 4 


qt 





From these examples and illustrations wc derive the following 

BuLE. L Divide the highest denomination as in simjyle nuntr 
herSj and each succeeding denomination in the same manner , if 
there he no remainder, 

n. If there he a remainder after dividing any d^nominationj 
reduce it to the next lower denominationy adding in the given num- 
her of that denomination, if any, and divide as hefore, 

m. The several partial quotients wiU he the quotient required. 

Notes. — 1. When the divisor is large and is a compotite namber, we may 
shorten the work by dividing by the factors. 

2. When the divisor and dividend are both compound numbers, they mast 
both be reduced to the same denomination before dividing, and then the process 
is the same as in simple numbers. 

3. The division of a denominate fraction is moot readily performed by 195» 
after which the quotient may be reduced to its equivalent compound number, 

bysee. 

EXAMPLES FOR PRACTICE. 

(1.) (2.) 

£ K d, far, lb. oc. pwt gr. 

5)62 7 9 3 9)56^ 6 17 6 

Q«>ti«i 12 9 6 S 6l\). 8 01. ^v'^.W^. 
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(3.) (4.) 

hhd. gal. qt pi T. ewl qr. Ih. 

12) 9 28 2 19) 373 19 2 4 

49 2 1 19 13 2 16 

6. Divide 358 A. b1 P. G sq. yd. 2 sq. ft by 7. 

Am, 51 A. 31 P. 8 sq. ft. 

6. Divide 192 bn. 3 pk. 1 qt. 1 pt. by 9. 

7. Divide 336 yd. 4 ft. 3^ in. by 21. Ans. 16 yd. 2| in. 

8. Divide 77 sq. yd. 5 sq. ft. 82 sq. in. by 13. 

Ans, 5 sq. yd. 8 sq. ft. 106 sq. in. 

9. Divide 678 en. yd. 1 en. ft. 1038.05 en. in. by 67. 

10. Divide 1986 mi. 3 ftir. 20 rd. 1 yd. by 108. 

11. Divide 12 sq. ml 70 P. by 22 J. 

Ans, 341 A. 56f P. 

NoTK 4. — Obsorve that 22^ » y ; henee, mvltiply by 2, and divide theresnlf 
hj4b, 

12. Divide 365 da. 6 h. by 240. 

13. Divide 3794 en. yd. 20 en. ft. 709j en. in. by 33f 

14. Divide 121 lb. 3^ 2^ ig 4 gr. by 13|. 

15. Divide 28^ 51' 27.765" by 2.754. Ans, W 28' 424". 

16. Divide 202 yd. 1 ft. 6} in. by |. 

Ans. 337 yd. 1 ft. 7t in. 

17. Divide 1950 da. 15 h. 15| min. by 100. 

18. If a town 4 miles sqnare be divided equally into 124 Jarms, 
how mnch will each farm contain ? Ans, 82 A. 92-|f P^ 

19. A cellar 48 ft. 6 in. long, 24 ft. wide, and 6} ft. deep, "was 
excavated by 6 men in 8 days ; how many enbic yards did eaeb 
man excavate daily? Ans, 5 cu. yd. 22 en. ft. 1080 cu. in. 

20. How many casks, each containing 2 bn. 3 pk. 6 qt., can be 
filled from 356 bn. 3 pk. 5 qt. of cherries? Atis, 121}. 

LONGITUDE AND TIME. 

384. Since the earth performs one complete reyolntion on Its 

axis in a day or 24 honrs, the snn appears to pass ftt)m east to 

west round the earthy or throTigli^^^ o^ l»ny>*ttde^swbfcVDL«ffK^ 
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M boms of time. Hence the relation of time to the real motion 
^ the earth or the appareni motion of the sun, is as follows : 

Time. Longitude. 

24 h. = 360<» 

1 h. or 60 min. = V,oo = 150 ^ 909/ 

1 min. or 60 sec. = H"" = »^j«^ = ly = goQ// 

1 sec. = iv = Vif ^^ = ly^ * 

Hence, 1 h. of time = 15° of longitude. 
1 min. " = 15^ " « 

1 sec. '* = 15^" " " 

CASE I. 

95. To find the diflference of longitude between twc 
38 or meridians, when the difference of time ig 
\^n. 

llysis. a difference of 1 h. of time corresponds to a difference 
of longitude, of 1 min. of time to a difference of ly min. of 
ide, and of 1 sec. of time to a difference of 15^^ of longitude, 
Hence, the 

J.. Multiply the diff^^^^^^ ^ time, expressed in hours, 
ffj and seconds, hy 15, according to the. ru/e for ntnltiplica^ 
compound numbers ; the product will be the difference of 
le in degrees, minutes, and seconds, 

. — 1. If one place be in east, and the other in we»t longitqde, the dif 

f longitude is found by oMing thenj, and if the *uiii be gre;ter than 

nast be subtracted from 6^m . 

,e the sun appears to move from east to west, when it jg exftctlr ^f 

5 one place, it will be past 12 o clock at all places east, and be/ore 12 *j 
west. Hence, if the difference of time between two p^^^^^y be Huhtraeted 
time at the taBUrly plnce, the result will be the titf^e «t the westerly 

d if the difference be added to tUe time at the weateriy place the result 

? time at the easterly place. 

jeXAJVjpIiES FO^ PRACTICE. 

en it is 9 o'cio^,k at W^^shington, it is 8 h. 7 min. 4 eec- 
,/«; the lonsi^^se of V^tington ^^''^115,^ ' ^f ' 

ar> rises. t ^^^^„ ^«? H m-. 56 .ec^ ---* .t.- 
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.3. When it is half paat 2 o'clock in the morning at Havana, it 
is 9 h. 18 iiiin. liu 8cc. A. H. ut the Cape of Good Hope; the 
lonjj:itu(lc of the latter place being 18° 28' east, what is the 
loiif^'itude of Havana ? A718. 82° 22' west. 

f N 4. The diflferencc of time between Yalpandso and Rome is 6 h. 
8 niin. 28 sec. ; what is the difference in longitude ? 

<>. A gentleman traveling East from Fort Leavenworth, which 
is in 94® 44' west longitude, found, on arriving at Philadelphia, that 
his watch, an accurate time keeper, was 1 h. 18 min. 16 sec. slower 
tlian the time at l^hiladelphia ; what is the longitude of Philadel' 
phia ? Ans, 75° 10' west. 

^I. When it is 12 o'clock M. at San Francisco it is 2 h. 58 min- 
23 J sec. p. M. at llochester, N Y; the longitude of the latter 
place being 77° 51' W., what is the longitude of San Francisco? 

7. A gentleman traveling West from Quebec, which is in. 71^ 
12' 15" W. longitude, finds, on his arrival at St. Joseph, that his 
watch is 2 h. 33 min. 53|| sec. faster than true time at the latter 
place. If his watch has kept accurate time, what is the lon^tade 
of St. Joseph ? Ans, 109° 40' 44" W. 

8. A ship's chronometer, set at Greenwich, points to 5 h. 40 
min. 20 sec. p. M., when the sun is on the meridian ; what is tho 
ship's longitude ? Ana, 85° 5' west. 

Note 3. — Greenwich, Eng., is on the meridian of 0^, and Trom this meridian 
longitude is reckoned. 

9. The longitude of Stockholm being 18^ 3' 30" E., when it is 
midnight there, it is 5 h. 51 min. 41 f sec. p. M. at New York; what 
is the longitude of New York from Greenwich ? 

Aits. 74<* r 6" W. 

10. A vessel set sail from New York, and proceeded in a south- 
easterly direction for 24 days. The captain then took an obser- 
vation on the sun, and found the local time at the ship's meridian 
to be 10 h. 4 min. 3G.8 sec. A. M. ; at the moment of the observa- 
tion, his chronometer, which had been set for New York time, 
showed 8 h. ^63 min. 47 sec. a. m. Allowing that^he chronometer 
had gained 3.56 sec. per day, how much had the ship changed her 
longitude since she set sail? Aiw. 18** 8' 48.6". 
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CASE II. 

886. To find the cliffercnec of time l)(.'twcoTi two 
places or meridians, when the diftercnce of longitude 
is known. 

Analysis. A difTcrence of 15° of longitude pnKlucos a iliffcnMioe 
of 1 h. of time, ly of longitude a diifcroncc of 1 niin. of time, and 
15^' of longitude a difference of 1 sec. of tinio, (384). Honcc the 

Rule. DitJide the difference of Jung ituilv^ r.rpreniifd in thyrvrSy 
minutes, avd seconrhj hy 15, accord iny to the rulr ftr dirisioti tf 
compound numhers; the qxtotlent will he the difference of time in 
hmrs, minutes, and seconds. 

EXAMPLES FOR PRACTICE. 

1. Washington is 77° 1' and Cincinnati is 84° 24' west longi- 
tude; what is the difference of time*/ Aus. 29 niin. 32 sec. 
.2. Paris is 2° 20' and Canton 113° 14' cast longitude; what is 
the difference in time ? 

3. Buffalo is 78° 55' west, and the city of Homo 20° 30' east 
longitude; what is the differonoe in time? 

Alls. G h. 37 min. 40 roc. 
'4. A steamer arrives at Halifax, 63° 30' west, at 4 h. 30 min. 
p. M.; the fact is telegraphed to New York, 74° 1' west, without 
loss of time; what is the time of its receipt at New Vmk . 

5. The longitude of Cambridge, Mass., is 71° 7' west, and of 
Cambridge, England, is 5' 2" east; what time is it at the fomioi 
place when it is 12 M. at the latter ? 

Ann. 7 h. 15 min. 11 j I sec. A. M. 

6. The longitude of Pekin is 118° cast, and of Sacramento 
City 120^ west ; what is tlic difference in time ? 

7. The longitude of Jerusalem is 35° 32' cast, and that of 
Baltimore 76^ 87' west; when it is 40 minutes past 6 o'clock 
A. M. at Baltimore, what is the time at Jerusalem ? 

^^. What time is it in Baltimore when it is 6 o'clook p. m. at 

Jerusalem f Ans. 10 h. 31 mm, ^\ «fc<i. K.ia. 

19* 
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9. The longitude of Springfield, Mass., is 72° 85' 45" W., and 
of Galveston, Texas, 94° 46' 34" W.; when it is 20 min. past 6 
o'clock A. M. at Springfield, what time is it at Galveston ? 

10. The longitude of Constantinople is 28° 49'' east, and of St. 
Paul 93° 5' west; when it is 3 o'clock p. M. at the latter place, 
what time is it at the former ? 

^11. What time is it at St. Paul when it is midnight at Constan- 
tinople ? Ans, 3 h. 52 min. 24 sec. p. m. 

12. The longitude of Cambridge, Eng., is 5' 2" E., and of' 
Mobile, Ala., 88° 1' 29" W. ; when it is 12 o'clock M. at Mobile, 
what is the time at Cambridge ? 

PROMISCUOUS EXAMPLES IN COMPOUND NUMBERS. 

1. In 9 lb. 8| I3 29 19 gr. how many grains? 

2. How much will 3 cwt. 12 lb. of hay cost, at $15^ a ton? 

3. In 27 yd. 2 qr. how many Eng. ells ? Ans. 22. 

4. Reduce ?18.945 to sterling money Ans. £3 17s. 10f|^ 

5. In 4 yr. 48 da. 10 h. 45 sec. how many seconds ? 

6. How many printed pages, 2 pages to each leaf, will there be 
in an octavo book having 24 fully printed sheets ? Ans. 384. 

7. At 1/6 sterling per yatd, how many yards of cloth maybe 
bought for £5 6s. 6d. ? Ans, 71 yd. 

8. In 4 rai. 51 ch. 73 1. how many links? 

9. In 22 A. 153 sq. rd. 2f sq. yd. how many square yards! 

10. How many demijohns, each containing 3 gal. 1 qt. 1 pt., 
can be filled from 3 hhd. of currant wine ? Ans. 56. 

11. Paid $375.75 for 2^ tons of cheese, and retailed it at9| 
cts. a pound ; how much was my whole gain ? 

12. A gentleman sent a silver tray and pitcher, weighing 3 lb. 
9 oz., to a jeweler, and ordered them made into tea spoons, each 
weighing 1 oz. 5 pwt. ; how many spoons ought he to receive ? 

Ans. 3 doz. 

13. What part of 4 gal. 3 qt. is 2 qt. 1 pt. 2 gi. ? Ans. 4 J. 

14. Reduce | of j\ of a rod to the fraction of yard. 

15. How many yards of carpeting 1 yd. wide, will be required 
to cover » floor 26i ft. long, and 20 ^ md^*l Au%, \J^\ 
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I purchase 15 T. 3 cwt. 3 qr. 24 lb. of English iron, by 
weight, at 6 cents a pound, and sell the same at $140 per 
, how much will I gain by the transaction ? 
'hat will be the expense of plastering a room 40 ft long, 
ide, and 22i ft. high, at 18 cents a sq. yd., allowing 1375 
r doors, windows, and base board? Ans. $69.78}. 

ow much tea in 23 chests, each weighing 78 lb. 9 oz. ? 
alparaiso is in latitude 33^ 2' south, and Mobile 30^ 41 
7hat is their difference of latitude ? Ans. 63^ 43^ 

' a druggist sell 1 gross 4 dozen bottles of Congress water 
)w many will he sell during the month of July ? 
ighteen buildings arc erected on an acre of ground, each 
g, on an average, 4 sq. rd. 120 sq. ft. 84 sq. in. ; how 
ound remains unoccupied ? 

t $13 per ton, how much hay may be bought for $12.02} f 
^ 1 pk. 4 qt. of wheat cost $.72, how much will a bushel 

Ahs. $1.92. 
[ow many bukeb, Indiana standard, in 86244 lbs. of 



it 20 cents a cubic yard, how much will it cost to dig a 
; ft. long, 24 ft. wide, and 6 ft. deep? Ans. $34.13+. 
r the wall of the same cellar be laid 1} feet thick, what 
ost at $1.25 a perch ? Ans. $50.90|f . 

he forward wheels of a wagon are 10 ft. 4 in. in circum- 
and the hind wheels 15 J ft. ; how many more times will 
^ard wheels revolve than the hind wheels in running firom 
bo N. Y., the distance being 248 miles? Ans. 42240. 
Jought 15 cwt. 22 lb. of rice at $3.75 a cwt, and 7 cwt. 
F pearl barley at $4.25 a cwt How much would be gained 
ig the whole at 4} cents a pound ? Ans. $13,255. 

I'rom 4 of 3 T. 10 cwt. subtract j% of 7 T. 3 qwt. 26 lb. 
Vhat is the value in avoirdupois weight of 16 lb. 5 oz. 10 
gr. Troy ? Ans. 13 lb. 8 ob. 11.4+dr. 

Vhat decimal of a rod is 1 ft. 7.8 in. ? 
f a piece of timber be 9 in. wide and 6 m. thifik^ whtfc 
fie will be required to make 3 ou. ft. t A.«*.% ^ 
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83. If a board be 16 in. broad^ what leDgth of it will make 7 
eq. ft. ? Ans. 5J ft. 

r/ 34. If a hogshead contain 10 cubic feet, bow many m<»re gal- 
^ Ions of dry measure ¥rill it contain than of beer measure ? 

35. How many tons in a stick of hewn timberGO ft* long, and 1 
ft 9 in. by 1 ft. 1 in. ? An». 2.275 tons. 

7* 

86. Subtract gj bu. + { of ^f of 8i qt. firom 5 bu. 3|^ qt 

Ans, 16} pk. 
37. What is the difference between •} of 5 sq. mL 250 A* 120 
P., and 3 J times 466 A. 134 P. 25 sq. yd.? 

Ans. 2 sq. mi. 254 A. 106 P. 24| sq. yd. 

88. How many pounds of silver, Troy weight, are equivalent 
in value to 5.6 lb. of gold by the English government standard? 

Ans. 80 lb. 2 pwt. 19.2768 gr. 

89. If a piece of gold is i pure, how many carats fine is it? 

40. In gold 16 carats fine what part is pure, and what part is 
alloy? 

41. A man having a piece of land containing 884| A., divided 
it between his two sons, giving to the elder 22 A. 1 R. 20 P. more 
than to the younger ; how many acres did he give to each ? 

Ans, 203 A. 2 R. 14 P., elder ; 181 A. R. 34 P., younger. 

42. 4000 bushels of corn in Illinois is equal to how many bushels 
in New York ? Ans, 358636^ bu. 

43. The market value being the same in both States, a farmer 
in New Jersey exchanged 110 bu. of cloyerseed, worth $4 a 
bushel, with a farmer in New York for com, worth 9% a bushel, 
which he sold in his own State for cash. The exchange beiog 
made by weight, in whose favor was the difference, and how much 
in cash value ? 

Ans, The N. J. farmer gained 69^ bu. com, worth $46/r. 

44. The great pyramid of Cheops measures 763.4 feet on eack 
»de of its base, which is square. How many acres does it cover f 

45. The roof of a house is 42 a long, and each side 20 ft. 6 
^ wide; what will the roofing cost at »4.62} a square ? 



f 
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46. If 17 T. 16 cwt. 62 J lb. of iron cost $1383.693, how much 
will 1 ton cost ? 

47. How many wine gallons will a tank hold, that is 4 fl. long 
by 3i ft. wide, and If ft. deep? Arts, 187^^ gal. 

48. What will be the cost of 300 bushels of wheat at Os. 4d. 
per bushel, Michigan currency ? Ans. $360. 

49 What will be the cost in Missouri currency ? 

50. What will be the cost in Delaware currency ? ' 

51. What will be the cost in Georgia currency? Ans. $600. 

52. What will be the cost in Canada currency ? Afis. $660. 

53. Bought the following bill of goods in Boston : 

6J yd. Irish linen @ 6/4 
12 " flannel '* 3/9 

Si " calico " 1/7 

9 " ribbon ' " /9 

4J lb. coffee " 1/6 

61 gal. molaases " 3/8 

What was the amount of the bill? Ans. $21.76 -f • 

54. How many pipes of Madeira are equal to 22 pipes of 
sherry ? 

55. A cubic foot of distilled water weighs 1000 ounces avoirdu- 
pois; what is the weight of a wine gallon ? Avs, 8 lb. 6;J| oz. 

56. There is a house 46 feet long, and each of the two sides 
of the roof is 22 feet wide. Allowing each shingle to be 4 inches 
wide and 16 inches long, and to lie one third to the weather, how 
many half-thousand bunches will be required to cover the roof? 

Ans, 28 /^V 

67. A cistern measures 4 ft. 6 in. square, and 6 ft. deep; how 
many hogsheads of water will it hold ? 

68. If the driving wheels of a locomotive be 18 ft. 9 in. in cir- 
cumference, and make 3 revolutions in a second, how long will the 
ioccHnotive be in running 160 miles ? 

Ans. 8 h. 64 min. 40 sec. 
69 In traveling, when I arrived at Louisville my watch, which 
^as exactly right 9,t the beginning of my journey, and a correct 

P 
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timekeeper, was 1 h. 6 min. 52 sec. fast; from what directioim 
had I come, and how far? Avs. From the east, 16*^ 43'. 

GO. How many U. 8. hushcls will a hin contain that is 8.5 ft. 
lonjr, 4.!25 ft. wide, and 3} ft. deep? 

-AHil. lleduce 3 hhd. 9 gal. 3 qt wine measure to Imperial gal- 
lons. Ans. 165.5807 + Imp'l gal. 

62. A man owns a piece of land which is 105 ch. 85 1. long, 
and 40 ch. 15 1. wide; how many acres does it contain ? 

63. A and B own a farm together; A owns y^^j of it and B the 
remainder, and the difference between their shares is 15 A. 68JP. 
How much is B^s share ? Ans. 38 A. 91 J P. 

64. At $3.40 per square, what will be the cost of tinning both 
sides of a roof 40 ft in length, and whose rafters are 20 ft;. 6 ia. 
long? Ant, $55.76. 

65. What is the value of a farm 189.5 rd. long and 150 rd. 
wide, at $31i per acre? 

66. Reduce 9.75 tons of hewn timber to feet, board measure, 
that is, 1 inch thick. Ans, 5850 ft. 

67. How many wine gallons will a tank contain that is 4 ft 
long, 3^ ft. wide, and 2« ft. deep? Am. 299^;^ gal. 

68. If a load of wood be 12 ft. long, and 3 ft. 6 in. wide, how 
hijrh must it be to make a cord ? 

69. In a school room 32 ft. long, 18 ft. wide, and 12 ft. 6 in. 
high, are 60 pupils, each breathing 10 cu. ft. of air in a minute. 
In how long a time will they breathe as much air as the room 
contains ? 

70. A man has a piece of land 201| rods long and 4t\\ rods 
wide, which he wishes to *lay out into square lots of the greatest 
possible size. How many lots will there be ? Ans. 896. 

71. A man has 4 pieces of land containing 4 A, 140 P., 6 A. 
132 P., 9 A. 120 P., and 11 A. 112 P. respectively. It is re- 
quired to divide each piece into the largest sized building lots 
possible, each lot containing the san^ area, and an exact number 
of square rods. How much land will each lot contain ? 

Am. 156 P. 
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DUODECIMALS. 

387. DaodeeimaLi are the parts of a unit resulting from ooii« 
tinually dividing by 12 ; as 1, j'j, j^^, tVusj ®*®" ^^ practice, 
duodecimals are applied to the measurement of extension, the foot 
being taken as the unit. 

In the duodecimal divisions of a foot, the different orders of' 
tmits are related as follows : 

1' (inch or prime) is -^ of a foot, or 1 in. linear measure. 

V^ (second) or ^ij of j^, " j\^ of a foot, or 1 " square ** 

V'' (third) or j\ of ^ of ^ g, . . « p^^i ^ ^ ^^^ ^^^ ** c^ihic 

TABLE. 

12 fourths, {""), make 1 third V^^ 

12 thirds " 1 second, V 

12 seconds " 1 prime, .^ 1' 

12 primes, ** 1 foot, ft. 

Scale — uniformly 12. 

The marks ', '^ ^"', "", are called indices. 

Notes. — 1. Duodecimalji are really ooumon fractions, and can always be 
treated as sucb ; but usually tbeir denominators are not expressed, and they are 
treated as compound numbers. 

2. Tbe word duodeeimml is derived from the Latin term duodedm, Agm£j\Mg 
12. 

ADDITION AND SUBTRACTION. 

388« Duodecimals are added and subtracted in the same 
manner as compound numbers. 

EXAMPLES FOR PRACTICB, 

1. Add 12 ft. r S'^, 15 ft 3^ 5", 17 ft. ^ V. 

Arts, 45 ft. 8' 8'^. 

2. Add 136 ft. ir 6^ S'", 146 ft. KT 8^ 5"', 160 ft. 9^ 5" 5'^'. . 

Ans, 443 ft. T 8" 6'". 

3. From 36 ft. T W take 12 ft. 9^ U". Am. 23 ft. W 6^^. 
4« A certain room required 300 sq. yd. 2 sq. ft. 5^ of plastering. 

The walls required 50 sq. yd. 1 sq. ft. 7' V, 62 sq. yd. 5' 3^', 48 
sq. yd. 2 «q. ft., and 42 «q. yd. 2 sq. ft. 3' 4", respectively. Re- 
guired ihe «i«s of ike ceiling, Ans, 97 eq. ^d. ?^ »\. ^ V V 
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MULTIPLICATION. 

389. In the multiplication of duodecimals, the product of two 
dimensions is area, and the product of three dimensions is 

solidity (asa, «86). 

We observe that 

V Xlft. = T>5 0f 1ft. =K 

r^xlft. = Tjjof Ift. =F^ - 

1^ X 1^ = tV X ,'5 of 1 ft. = V\ 

1// X 1^ = li* X tV of 1 ft. = r^\ Hence, 

The product of any two orders is of the order denoted by the 
sum of their indices. 

390. 1. Multiply 9 ft. 8' by 4 ft. 7'. 

Analysis. Beginning at the right, 
8^ X 7^ = 56^^ = 4^ 8^^ ; writing 
the S^^ one place to the right, we re- 
serve the 4^ to be added to the next 
product. Then, 9 ft. X 7^+ 4^ = 
67^ = 5 ft. 7^, which we write in the 
44 ft. 3' 8", Ans, places of feet and primes. Next mul- 

tiplying by 4 ft., we have 8'' X 4 ft 
r 5= 32'' = 2 ft. 8^ ; writing the 8'' in the place of primes, we reserve the 
2 ft. to be added to the next product. Then, 9 ft, X 4 ft. -f 2 ft. =* 
38 ft., which we write in the place of feet. Adding the partial pro- 
ducts, we have 44 ft. y S^^ for the product required. Hence the 

Rule. I. Write the several terms of the multiplier under thi 
corresponding terms of the multiplicand, 

II. Multiply each term of the multiplicand hy eojch term of the 
multiplier y heginning with the lowest term in eaxih, and call the pro- 
duct of any two orders^ the order denoted hy the sum of their in- 
dices, carrying 1 for every 12. 

III. Add the partial products ; their sum wiU he the reqidred 
answer. 

EXAMPLES FOR PRACTIOB. 

1. How many square feet in a floor 16 ft. 8' wide^ and 18 ft. 5^ • 
long ? 

2. How much wood in a pile 4 ft. wide, 3 ft. 8' Ugh, and 23 ft 
rioDgf 
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f a floor be 79 ft. 8' by 88 ft. 11', bow many pqiiare yards 
contain ? Ans. 344 yd. 4 ft. 4' 4". 

f a block of marble be 7 fti. 6' long, 3 ft. 3' wide, and 1 ft 
ck, wbat are tbe solid contents ? Ans. 44 ft. 8' 3". 

low many solid feet in 7 sticks of timber, each 56 ft. long, 
les wide, and 10 inches thick ? Ans, 299 ft;. 6' 4". 

[qw many feet of boards will it require to inclose a building 
5' long, 40 ft. 3' wide, 22 ft. high, and each side of the 
[ ft. 2', allowing 523 ft. 3' for the gables, and making no 
ion for doors and windows ? Ans. 7880 ft. 5'. 

CONTRACTED METHOD. 

I, The method of contracting the multiplication of deci- 
ay be applied to duodecimals, the *only modification being 
yiug according to the duodecimal, instead of the decimal, 

fultiply 7 ft. 3' 5" 8'" by 2 ft. 4' 7" 9'", rejecting all do- 
itions below seconds in the product. 

OPERATION. Analysis. We write 2 ft., the 

7 ft. 3' 5" 8'" units of the multiplier, under the 

'" 7" 4' 2 ft lowest order to be reserved in the 

product, and the other terms at the 
left, with their order reversed. Then 
it is obvious that the product of 
each term by the one above it is 
17~ft 4' 9" it Ans, seconds. Hence wo multiply each 

term of the multiplier into the terms 
and to the left of it in the multiplicand, carrying from tht 
i terms, thus ; in multiplying by 2 ft., we have 8^'"' X 2 ft. =^ 
_ y/ 4///^ which being nearer V^ than 2^^, gives V^ to be car- 
the first contracted product. In multiplying by 4f, we have 
[^ = 20^^^ = V" 8^^^, which being nearer 2^^ than V^, gives 
)e carried to the second contracted product, and so on. 

EXAMPLES. FOR PRACTICE. 

ilultiply 7 ft. 3' 4" 5'" by 5 ft;. 8' 6", extending the pro- 
ily to primea. Au». A\SX..'V^ 



14 ft. 


6' 


11" 


2 ft. 


5' 


2" 




4' 


3" 
5" 



4fi.r 


7" 




4 ft. 


3' 


• 






3' 


8" 


6'" 




3' 


8" 


6'" 
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2. How many yards of carpeting will cover a floor 86 ft. 9^ i'' 
long, and 26 ft. 6' 9" wide ? 

3. How many cu. ft. in a block of marble measuring 6 ft. 2' T'^ 
in length, 3 ft, 3' 4" wide, and 2 ft. 8' 6" thick ? 

4. Find the product of 7 ft;. 6' 8", 3 ft;. 2' 11", and 3 ft. 8' 4", 
correct to within 1'. Ans. 90 ft. &:ti, 

DIVISION. 

393. 1- Divide 41 ft;. S' 7" 6'" by 7 ft;. 5'. 

OPERATION. Analtsis. Divid- 

7 ft. 6')41 ft. 8' 7" 6'"(5 ft;. T 6" ing the units of the 

37 ft. 1' dividend by the units 

of the divisor, we ob- 
tain 5 ft. for the first 
term of the quotient, 
and 4 ft;. 7'' for a re- 
mainder. Bringing 
down the next term of the dividend, we have 4 ft. 7^ 7^^ for a new 
dividend. Reducing the first two terms to primes, we have 55^ 7^^, 
whence by trial division we obtain 7^ for the second term of the quo- 
tient, and y S^^ for a remainder. Completing the division in like 
manner, we have 5 ft. 7'' Q'^^ for the entire quotient Hence the fol- 
lowing 

KULE. I. Write the divisor on the left hand of the dividend^ 
as in simple numbers. 

II. Find the first term of the quotient either by dividing the 
first term of the dividend by the first term of the divisor ^ or hif 
dividing the first two terms of the dividend by the first two terms 
of the divisor ; multiply the divisor by this term of the quotient^ 
subtract the product from the corresponding terms of the dividend^ 
and to the remainder bring down another term of the dividend, 

III. Proceed in like manner till there is no remainder, or tiil a 
quotient has been obtained sufficiently exact. 

EXAMPLES FOR PRAGTIOE. 

1. Divide 287 ft. 7' by 17 ft^ Ans. 16 ft. 11'. 

^. Divide 29 ft. 5' 4" by 6 ft, %V Aji^ 4 €L 6^. 
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8. A floor wliose length is 48 il. 6' has an area of 1176 il. 1' 
6"; what is its width ? Atis. 24 ft. 3'. 

4. From a cellar 38 ft IV long and 9 ft. 4' deep, were exca- 
vated 275 ca. yd. 5 cu. ft. 1' 4" of earth; how wide was the 
cellar r Ans. 20 ft. 6'. 

CONTRACTED METHOD. 

393« Division of Duodecimals may be abbreviated after the 
nunaer of contracted division of decimals. 

1. Divide 35 ft. 11' 11" by 4 ft. 3' T' 3'", and find a quotient 
correct to seconds. 

OPERATION. 

4 ft. 3' 7" 3'" ) 35 ft. 11' 11" ( 8 ft. 4' 5" 

34 ft. 4' 10". 



Ift. 


7' 


1" 


1ft. 


5' 


2" 




r 


11" 




r 


9" 



2", rem. 

Analysis. Having obtained by trial, 8 ft. for the first term of th^ 
quotient, we multiply three terms of the divisor, 4 ft. S^ 7^^, carrying 
from the rejected term, 3^^^ X 8 = 24^^^^ = 2'^, making 34 ft. 4^ 10^', 
which subtracted from the dividend leaves 1 ft. 7^ V^ for a new divi- 
dend. In the next division, we reject 2 terms from the right of the 
divisor, and at the last division, 3 terms, and obtain for the required 
quotient, 8 ft. 4^ h^\ 

EXAMPLES FOR PRACTICE. 

1. Divide 7 ft. 7' 3" by 2 ft. 10' 7", extending the quotient to 
seconds. A%u. 2 ft. 7' 8"=fc. 

2. Separate 64 ft. 9' 8" into three factors, the first and second 
of which shall be 7 ft. 2' 4" and 4 ft. 7' 9" 8'" respectively, and 
obtain the third &ctor correct to within 1 second. 

Am. 1 a 11' 3"±. 

3. What is iho width of a room whose area is 36 ft. 4' 8" and 
whose lei^ 7 A' ^irr 
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SHORT METHODS. 

394. Under the beads of Contractions in Multiplication and 
Contractions in Division, are presented only such short methods 
as are of the most extensive application. The short methods 
which follow, although limited in their application, are of mucli 
value in computations. 

FOR SUBTRACTION. 

395. When the minuend consists of one or more 
digits of any order higher than the highest order in the 
subtrahend. 

The difference between any number and a unit of the next 
higher order is called an Arithmetical Complement, Thus, 4 is the 
arithmetioal complement of 6, 31 of 69, 2792 of 7208, etc. 

I. Subtract 29876 from 400000. 

OPERATION. Analysis. To subtract 29876 from 400000 is the 

400000 same as to subtract a number one less than 29876, or 

29876 29875, from 399999 (Ax. 2). We therefore diminish 

370124 ^^® ^ ^^ *^® minuend by 1, and then take each figure 

of the subtrahend from 9, except the last or right* 

band digit, which we subtract from 10. Hence the 

KuLE. I. Subtract 1 from the significant part of the minuend 
and write the remainder^ if any^ as a part of the result, 

II. Proceeding to the right y subtract each figure in the subtra- 
hend from 9, except the last significant figure, which subtract 
from 10. 

EXAMPLES FOR PRACTICE. 

1. Subtract 756 from 1000. Ans. 244. 

2. Subtract 8576 from 4000000. Ans. 3991424. 

3. Subtract .5768 from 10. 

4. Subtract 13057 from 1700000. 
^. Subtract 90.59876 from 64000. 

Subtract 599948 from 1000000. 

What is the arithmetical complement of 271 ? Of 18366? 
^401250 ? 



■] 
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FOR MULTIPLICATION. 
CASE I. 

396. When the multiplier is 9, 99, or any number 

of 9*8. 

Annexing 1 cipher to a number multiplies it by 10, two ciphers by 
100, three ciphers by 1000, etc. Since 9 is 10 — 1, any number may 
l>e multiplied by 9 by annexing 1 cipher to it and subtracting the 
xmmber from the result. For similar reasons, 100 times a number -^ • 
1 time the number = 99 times the number, etc. Hence, 

RuLBi^ Annex to the multiplicand as many ciphers as the miUti 
^^ier c<mtain8 9*«, and subtract the multiplicand from the result. 

EXAMPLES FOB PBAOTIOE. 

1. Multiply 784 by 99. Ans. 77616. 

2. Multiply 5873 by .999. 

3. Multiply 4783 by 99999. Ans. 478295217. 

4. Multiply 75 by 999.999. 

CASE n. 

397. When the multiplier is a number a few unitu 
less than the next higher unit. 

Were we required to multiply by 97, which is 100 — 3,-^6 could 
oyidentiy annex 2 ciphers to the multiplicand, and subtract 3 times 
the multiplicand from the result. Were our multiplier 991, which is 
1000 — 9, we could subtract 9 times the multiplicand from 1000 times 
the multiplicand. Hence, 

Rule. I. Multiply by the next higher unit hy annexing 
niphers. 

II. IVom this result subtract as many times the muhipJicand 
as there are units in the difference between the multiplier and the 
next higher unit. 

EXAMPLES FOB .PBACTICE. 

1. Multiply 786 by 98. Ans. 77028. 

2. Multiplj 4327 hj 96. An*. W^^'^. 

5. Maltipfy 7828 by 997. 



?. 
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4. Multiply 7873.686 by 9.95. Ans. 78342.1807^ 

5. Multiply 43789 by 9994. 

6. Multiply 7077364 by .999993. 

CASE in. 

398. "When the left hand figure of the multiplier is 
the unit, 1, the right hand figure is any digit whatever^ 
and the intervening figures, if any, are ciphers, 

I. Multiply 3684 by 17. 

OPERATION. Analysis. If we multiply by the usual 

3684 X 17 method, we obtain, separately, 7 times and 

fi*>fi9S -^^ times the multiplicand, and add them. 

We may therefore multiply by the 7 units, 
and to the product add the multiplicand regarded as tens, thus : 7 times 
4 is 28, and we write the 8 as the unit figure of the product. Then, 
7 times 8 is 56, and the 2 reserved being added is 58, and the 4 in 
the multiplicand, added, is 62, and we write 2 in the product. Next, 
7 times 6, plus the 6 reserved, plus the 8 in the multiplicand, is 56, 
and we write 6 in the product. Next, 7 times 3, plus the 5 reserved, 
plus the 36 in the multiplicand, is 62, which we write in the product, 
,and the work is done. 

Had the multiplier been 107, we should have multiplied two figures 
of the multiplicand by 7, before we commenced adding the digits of 
the multiplicand to the partial products ; 3 figures had the multiplier 
been 1007, etc. Hence the 

Rule. I. Write the multiplier at the right of the miUttpItcand, 
with the sign of multiplication between them. 

II. Multiply the multiplicand hy the unit figure of the multi- 
plier, and to the product add the multiplicand, regarding its local 
value as a product by the left hand figure of the muUiplier. 

EXAMPLES FOa PRAOTICE. 

1. Multiply 567 by 13. Ans. 7371. 

2. Multiply 439603 by 10.5. Ans. 4616831.5. 

3. Multiply 7859 by 107. 

4. Multiply 18075 by 1008. An$. 18219600. 

5. Multiply 3907 by 10.002. 
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CASE IV. 

399. When the left hand figure of the multiplier is 
any digit, the right hand figure is the unit, 1, and the 
intermediate figures, if any, are ciphers. 

1. Multiply 834267 by 301. 

OPERATION. Analysis. Regarding the multipli- 

834267 X 301 ^^^^ ^^ * product by the unit, 1, of the 

^ - multiplier, we multiply the multipli- 

251114367 ^jand by 3 hundreds, and add the digits 

of the multiplicand to the several products as we proceed. Since the 

3 is hundreds, the two right hand figures of the multiplicand will 

be the two right hand figures of the product ; and the product of 3x 7 

will be increased by 2, the hundreds of the multiplicand. 

Had the multiplier been 31, the tens of the multiplicand would 
have been added to 3 X 7 ; had the multiplier been 3001 the thousands 
of the multiplicand would have been added to 3 X 7 ; and so on. 
Hence the 

Rule. I. Write the mvUiplier at the right of the multiplicand^ 
with the sign of multiplication between them. 

n. Multiply the multiplicancthy the left hand figure of the mul- 
tiplier , and to the product add the multiplicand, regarding its locaJ 
tahie a>8 a product by the unit figure of the multijdier. 

EXAMPLES FOR PRACTICE. 

1. Multiply 56783 by 71. 

2. Multiply 47.89 by 60.1. Ans. 2878.189. 

3. Multiply 3724.5 by .901 

4. Multiply 103078 by 40001. Ans, 4123223078. 

CASE V. 

400. When the digits of the multiplier are all the 

same figure. 

1. Multiply 81362 by 333. 

OPERATION. Analysis. We first multiply by 999, bj 

81362000 (396). Then, since 333 is i of 999, we take 
81362 i of the product. 

A -v 012806^8 ^*^ ^^^ multiplier been 444, we would 

'-: have taken J of 990 tVm^A ^Xi^ \si\)\\\^\v:»x!A, 

27093546 Had it been 66, we i?o\iVaL \ww«i \ak«ii \ ^ \ 
or 99 tijheg the multipUoand^ etc. IlencQ 
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KuLE I. Multiply hy as many 9'^ as the mvUiplier contair 
digits, by (396). 

II, Take such a part of the product as 1 digit of the multiplier^ 
is part of 9. 

EXAMPLES FOB PRACTICE. 

1. Multiply 432711 by 222. Ans. 96061842. 

2. Multiply 578 by 1111. 

3. Multiply .6732 by 88.888. Am. 59.8394016. 

4. Multiply 8675 by 77.7. 

5. Multiply 44444 by 88888. 

CASE VI. 

401. To square a number consisting of only iwcn 
digits. 

I. What is the square of 18 ? 
Analysis. According to (86), we have 

18« = 18 X 18 

Now if one of these factors be diminished by 2, the product will b^^ 
less than the square of 18 by 2 times the other factor, (93, 1) ; that i^ : 

182= (16 X 18) + (2x18). 

Next, if we increase the other factor, 18, in this result, by 2, th^S 
whole result will exceed the square of 18, by 2 times the other factor*^ 
16, (93, III); that is, 

182 = (16 X 20) + (2 X 18) — (2 X 16). 

But as 2 times 18 minus 2 times 16 is equal to 2 X 2, or 2*, w^ 

have 

182 = 16 X 20 + 22. Hence the 

Rule. I. Take two numbers, one of which is as many units 
less than the number to be squared as the other is units greater, and 
one of the numbers taken an exact number of tens, 

II. Multiply these two numbers together, and to the product add 
the square of the difference between the given and one of the as- 
sumed numbers. 



Note. — A little practice will enaUe \3ie i^TrgSL Vi i^^^^l m2uk% vKf ^osimlMr 
ieas than 100 mentally by this ralo. 
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EXABIPLES EOB PRAOTICE. 

1. Wliat is the square of 27 ? Ans. 729. 

2. What is the square of 49 ? Ans. 2401. 

3. Square 28, 26, 39, 38, 37, 36, and 35. 

4. Square 77, 88, 8.6, 99, 98, 69, 68, 6.7, and 62. 

CASE VII. 

403. When the multiplier is an aliquot part of some 
higher unit. 

An Aliquot or Even Part of a numher is such a part as will 
exactly divide that numher. Thus, 5, 8i, and 12i are aliquot 
parts of 25 and of 100, etc. 

Note. — An aliquot part mny be either a whole or a mixed number, while a 
compoueut /actor must be a whole number. 

403. The aliquot parts of 10 are 5, 3|, 2^, 2, If, If 1{, If 
The aliquot parts of 100, 1000, or of any other numher, may 
be found hy dividing the numher hy 2, 3, 4, etc., until it has 
been divided hy all the integral numhers hetween 1 and itself. 

I. Multiply 78 by 3}, and by 25 separately. 

OPERATION. Analysis. Since 3} is i of 10, 

3 ) 780 J 4 ) 7800 the next higher unit, we multiply 

"260 ^ 1950 ^^ ^y ^^ ^^^ **^^ i ^^ *^® product 

Again, since 25 is i of 100, we 

multiply 78 by 100 and take i of the product. Hence the 

KuLE. I. Multiply/ the given multiplicand hi/ the unit next 
higher than the multiplier ^ hy annexing ciphers, 

II. Take such a part of this product as the given multiplier is 
part of the next higher unit. 

EXAMPLES FOB PRAOTICE. 

1. Multiply 437 by 25. Ans. 10925. 

2. Multiply 6872 by 2^. Ans. 17180. 
8. Multiply 5734154 by 333^. Ans. 1911384666|. 
4. Multiply 758642 by 12^. 

6. Multiply 78563 by 125. Ans. 9820376. 

ft Multiply 57687..\v 142f 
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CASE VIII. 

404. When the right hand figure or figures of the 
multiplier are aliquot parts of 10, 100, 1000, etc. 
1. Multiply 2183 by 1233 J. 

OPERATION. 



218300 
12i 

727661 
26196 



Analysis. 1233i = 12i X 100. We there- 
fore multiply by 100, and by 12^, in continued 
multiplication. Hence the • 



26923661 

Rule. I. Reject from the right hand of the multiplier svch 
figure or figures as are an aliquot part of some higher unity and 
to the remaining figures of the multiplier annex a fraction which 
expresses the aliquot part thus rejected, for a reserved multiplier. 

II. Anjiex to the multiplicand as many ciphers as are equal to 
the number of figures rejected from the right hand of the multi- 
plier, and multiply the result by the reserved multiplier. 



examples for practice. 



1. Multiply 43789 by 825. 

2. Multiply 58730 by 7125. 

3. Multiply 7854 by 34.2i. 

4. Multiply 30724 by 73333J. 

5. Multiply 47836 by 712J. 

6. Multiply 53727 by 2416*. 



Ans. 36125925. 
Ans. 268999.5. 
Ans. 34083150 



case tx. 

40S. To find the cost of a quantity when the pnee 
is an aliquot part of a dollar. 

1. What cost a case of muslins containing 1627 yds., at ?.12} 
per yard ? 

OPERATION. Analysis. At $1 per yard tlpe case would 

8 ) $1627 cost as many dollars as it cooftainttd yards ; 

S203 37^ *^^ ** $.12J = $J per yar^(f it would cost i 

as many dollars as i^ mined yards. We 
therefore regard the yards as dollars, whf jfUe \ff 8. Hence, 
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Sulk Take such a part of the given quantity as the price is 
part of one dollar, 

NoTK. — Sinee tbe shilling in most of the different earrencies is some aliquot 
part of the dollar, this rule is of much practical use in making out bills and 
accoants where the prices of the items are givea in State Currency, and th« 
amoonts are required in United States Money. 

EXAMPLES FOR PRACTICE. 

1. What cost 568 pounds of butter at 25 cents a pound ? 

Ans. »142. 

2. A merchant sold 51 yards of prints at 16| cents per yard, 8 
pieces of sheeting, each piece containing 33 yards, at 6i cents per 
^ard, and received in payment 18 bushels of oats at 33 J cents per 
lushel, and the balance in money ; how much money did he re- 
ceive? Ans. 819. 

3. Required the cost of 28 dozen candles^ at 1 shilling pei 
dozen, New York currency. Ans. $3.50. 

4. What cost 576 lbs. of beef at lOd. per pound^ Pennsylvania 
currency? A7is. $64. 

5. If a grocer in New York gain $7,875 on a hogshead of mo- 
lasses containing 63 gallons^ how much will he gain on 576 gallons 
lit the same rate ? Ans. $72. 

CASE X. 

406. To find the cost of a quantity, when the quan- 
tity is a compound/ number, some part or all of which is 
an aliquot part of the unit of price. 

1. What cost 5 bu. 3 pk. 4 qt. of cloverseed, at $3.50 per bu. ? 

OPERATION. Analysis. Multiply- 

2U 4^ 8 ) $3.50 price. ing the price by 5, we 

5 have the cost of 5 bu. 

$1T50 cost of 5 bu. Dividing the price by 2, - 

1.75 " " 2 pk ^® have the cost of} bu. 

.875 « « 1 << =2 pk. Dividing the 

.4375 ** "4 qt. price by 4, or the cost of 

m5626, Ans. 2 pk. by 2, we We the 

cost 01 1 pk. Dvvvdui^ 
Owprioe hj 8, or the cost of 2 pk. by 4, ot ihe «M& oi\ ^\si ^^^ 
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II. Take as many times this quotient as the divisor is cantahed 
times in the next higher unit. 



Aw. 2539. 
Ans. 6284,g. 



Ans. 12286 



EXAMPLES FOB PBAOTICB. 

1. Divide 63475 by 25. 

2. Divide 7856 by 1.25. 

3. Divide 516 by 33.3J. 

4. Divide 16.7324 by 12J. 

5. Divide 1748 by .14f. 

6. Divide 576.34 by 1.6|. 

CASE II. 

408. When the right hand fignre or figures of the 
divisor are an aliquot part of 10, 100, 1000, etc. 

1. Divide 2692366* by 1233J. 

Analysis. Since 33^ is 
J of 100, we multiply both 
dividend and divisor by 3, 
(117, ni), and we obtain a 
divisor the component fac* 
tors of which are 100 and 37. 
We then divide after the 
manner of contracted diyi- 
sion, (112). 
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1233i ) 26923661 
3_ 3^ 

37|00 ) 80771100 ( 2183, Ans. 
67 
307 
111 

2. Divide 601387 by 1875. 

OPERATION. 



Analysis. Multiplying botb 
dividend and divisor by 4, we ob- 
lam a new divisor, 7500, having 2 
ciphers on the right of it. Multi 
plying again by 4, we obtain a ne^i? 
divisor, 30000, having 4 ciphers on 
the right. Then dividing the new 
dividend by the new divisor, we ob* 
tain 320 for a quotient, and 22191: 
for a remainder. As this remainder is a part of the new dividend, 
it must be 4 X 4 = 16 times the true remainder ; we therefore divide 
it by 16, and write the result over the given divisor, 1875;i and annei 
the fraction thus formed to the integers of the quotient. 



1875) 601387 
4 4 

7500 ) 2405548 
4 4 

310000)96212192 



3201|||, Ans. 
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From these illustrations we deriye the followiDg 

EuLE. I. Multiply hoik dividend and divisor by a number or 
numbers that wiU produce for a new div^isor a number ending in a 
cipher or ciphers. 

II. Divide the new dividend by the new divisor. 

Note. — If the divisor be a whole number, or a finite decimal, the multiplier 
'^ ill be 2, 4, 5, or 8y or somt mnliiple of one of these numbers. 

EXAMPLES FOR PRACTICE. 

1 Divide 64375 by 2675. 

2. Divide 76394 by 3625. Ans. 21f^%%. 

3. Divide 7325 by 433*. 

4. Divide 5736 by 431.25. Ans. l^^. 

5. Divide 42.75 by 566». 

6. Divide 24409375 by .21875. 

7. Divide 785 by 3.14f. Ans. 249^^. 



RATIO. 

409« Batio is the relation of two like numbers with respect 
to comparative value. 

KoTK. — There are two methods of comparing numbers with respect to value; 
Ist, by subtracting one fV^in the other; 2d, by dividing one by the other. The 
relation ezpreaaed by the difference is sometimes culled Arithmetical liattoy and 
the relation expressed by the quotient, Geametncal Ratio. 

4llO« When one number is compared with another, as 4 with 
12, by means of division, thus, 12 -r- 4 = 3, the quotient, 3, shows 
the relative value of the dividend when the divisor is considered 
as a vmt or standard. The ratio in this case shows that 12 is 3 
times 4; that is, if 4 be regarded as a unit, 12 will be 3 units^ or 
the relation of 4 to 12 is that of 1 to 3. 

4L11* Ratio is indicated in two ways : 

1st. By placing two points between the two numbers compared^ 
writing the divisor before and the dividend after the points. 
Thus, the ratio of 8 to 24 is written 8 : 24 ; the ratio of 7 to 5 i« 
written 7 : 5, 
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iop. Thus, the ratio of 8 to 24 5j ] 




2d. In the form of a ^ctioQ. 
written \^ ; the ratio of 7 to 5 is ^. 

4rl3« The Terms of a ratio are the two numbers compared. 

The Antecedent is the first term; and 

The Consequent is the second term. 

The two terms of a ratio taken together are called a couplet 

413. A Simple Eatio consists of a single couplet; as 5 : 1^ 

414. A Compound Eatio is the product of two or more sin=:=^' 
pie ratios. Thus, from the two simple ratios, 5 : 16 and 8 : 2, w ® 

5: 16 

8 : 2 

may form the compound ratio 5x 8 : 16x2, or y x § = |§ ■= J 
41ti. The Eeciprocal of a ratio is 1 divided by the ratio ; or ; 
which is the same thing, it is the antecedent divided by the con 
sequent. Thus, the ratio of 7 to 9 is 7 : 9 or |, and its reoipr 

is 5- 

Note. — The quotient of the second term divided by the first is sometime 
•ailed a Direct Ratio, and the quotient of the first term divided by the second, 
$,n luverne or Reciprocal Ratio, 

4L10. One quantity is said to vart/ directly as another, when 
the two increase or decrease together in the same ratio ; and one 
quantity is said to vary inversely as another, when one increases 
in the same ratio as the other decreases. Thus time varies directly 
as wages ; that is, the greater the time the greater the wages, and 
the less the time the less the wages. Again, velocity varies in- 
versely as the time, the distance being fixed; that is, in traveling 
a given distance, the greater the velocity the less the time, and the 
less the velocity the greater the time. 

411 7. Ratio can exist only between like numbers, or between 
two quantities of the same kind. But of two unlike numbers or 
quantities, one may vary either directly or inversely as the other. 
Thus, cost varies directly as quantity, in the purchase of goods: 
time varies inversely as velocity, in the descent of falling bodies. 
In all cases of this kind, the quantities, though unlike in kind> 
have a mutual dependence, or sustain to each other the relation 
of cause and effect. 
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418. In the comparison of like numbers we observe, 

I. If the numbers are simple y whether abstract or concrete, 
their ratio may be found directly by division. 

II. If the numbers are compound, they must first be reduced 
to the same unit or denomination. 

III. If the numbers are fractionaly and have a common de- 
riominator, the fractions will be to each other as their numerators ; 
if they have not a common denominator, their ratio may be found 
cither directly by division, or by reducing them to a common 
denominator and comparing their numerators. 

4L19« Since the antecedent is a divisor and the consequent a 
clividend, any change in either or both terms will be governed by 
the general principles of division, (IIT). We have only to sub- 
stitute the terms antecedent , consequent, and ratio, for divisor, 
dividend, and guotient, and these principles become 

QENEBAL PBINCIPLES OF RATIO. 

Prin. I. Multiplying the consequent multiplies the ratio ; divi- 
ding the consequent divides the ratio. 

Prin. II. Midtiplj^ing the antecedent divider Hie ratio ; dividing 
the antec^ent multiplies the ratio, 

Prin. III. Multipfying or dividing both antecedent and conse* 
quent hy the same number does not alter the ratio. 

490. These three principles may be embraced in on^ 

GENERAL LAW. 

A ekamgt tM the eonaequeiU hy mvltiplicatian or divinon prodi^ 
eet a LIKS change in the ratio ; but a change in the antecedeni 
produces an OFPOSITS change in the ratio. 

431* Since the ratio of two numbers is equal to the consO' 
quent divided by the antecedent, it follows, that 

I. The antecedent is equal to the consequent divided by the 
ratio ; and that, 

II. The consegueni is equal to the antecedent mnltv^^^^d. V^ \3bl^ 
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EXAMPLES FOR PRAOTIOS. 

1. What part of 28 is 7 ? 

Yj = i; or, 28 : 7 as 1 : i ; that is, 28 has the same ratio to 7 tba^ 
1 has to t. Ana. i. 

2. What part of 42 is 6 ? 

3. What is the ratio of 120 to 80 r 

4. What is the ratio of 8^ to 60 ? 
6, What is the ratio of y\ to 26 ? 

6. What is the ratio of 7| to 2^? 

7. What is the ratio of J to /^j ? 

8. What is the ratio of 1 rai. to 120 rdJ 

9. What is the ratio of 1 wk. 3 da. 12 h. to 9 wk.? Ans. 6. 

10. What is the ratio of 10 A. 60 P. to 6 A. 110 P.? 

11. What is the ratio of 25 bu. 2 pk. 6 qt. to 40 bu. 4.5 pk. f 

12. What is the ratio of 18f ° to 45' 30" ? 

13. What part of ^ is 1^ ? j / Ans. -. f ^. 

7 2 



Ans 


• 1 


Ans 


. 7. 


Ans, 


!?■ 


Ans. 


H- 


Ans,^. 



^ ■»' 



U. What is the ratio of ^ to | of y\, of -i ? Ans. ^%^. 

Og Id 

15. Find the reciprocal of the ratio of 42 to 28. Ans. 1^. 

16. Find the reciprocal of the ratio of 3 qt. to 43 gal. 

17. If the antecedent be 15 and the ratio |, what is the conse- 
quent? Ans. 12. 

18. If the consequent be 3^ and the ratio 7, what is the ante- 
cedent? Ans. ^|. 

19. If the antecedent be ^ of | abd the consequent .75, what 
is the ratio ? 

20. If the consequent be $6.12}^ and the ratio 25, what is the 
antecedent? Ans. $.245. 

21. If the ratio be J and the antecedent |, what is the conse- 
quent ? 

22. If the antecedent be 13 A. 145 P. and the ratio ^f, whai 
is the consequent ? -4»«. 6 As. 90 P. 
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PROPORTION. 

429* Proportion is an equality of ratios. Thus, the ratios 
5 : 10 and 6 : 12^ each being equal to 2, form a proportion. 

KoTB. — When four numbers form a proportioa, they are said to be pro^^or^ 
Honed. 

4L33« Proportion is indicated in three ways : 

1st. By a double colon placed between the two ratios; thuc^ 
S : 4 : : 9 : 12 expresses the proportion between the numbers 3, 4, 
9, and 12, and is read, 3isto4as9istol2. 

2d. By the sign of equality placed between two ratios ; thus, 
3 : 4 ^ 9 : 12 expresses proportion, and may be read as above, or, 
the ratio of 3 to 4 equals the ratio of 9 to 12. 

3d. By employing the second method of indicating ratio ; thus, 
1=1^ indicates proportion, and may be read as either of the 
above forms. 

434« Since each ratio consists of two terms, every proportion 
must consist of at least four terms. Of these 

The Extremes are the first and fourth terms ; and 

The Means are the second and third terms. 

413S« Three numbers are proportional when the first is to the 
second as the second is to the third. Thus, the numbers 4, 6, 
and 9 are proportional, since 4:6 = 6:9, the ratio of each couplet 
being |, or 1}. 

4:30. When three numbers are proportional, the second term 
is called the Mewn Proportional between the other two, 

4.37, If we have any proportion, as 

3 : 15 = 4 : 20, 

Then, indicating this ratio by the second method, we have 

V& 30 
— I . 

Redacing these fractions to a common denominator, 

15 X4 _ 20x 3 
12 12 ' 

And since these two equal fractions have the same denominator, 
the numerator of the first, which is the product of the means, musf 
be equal to the numerator of the second, which is the product of th< 
astremes ; or, 15 X 4 = 20 X 3. Hence, 
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I. In every proportion the product of the meaDS equals the 
product of the extremes. 

Igain, take any three terms in proportion, as 

4 : 6=6 : 9 
Then, since the product of the means equals the {m)dnct of the ex- 
tremes, 

6* = 4x9. Hence, 

II. The square of a mean proportional is equal to the product 
• >f the other two terms. 

438* Since in every proportion the product of the means 
equals the product of the extremes^ (4S7, 1); it follows that, anj 
three terms of a proportion heing given^ the fourth may be found 
by the following 

EuLE. I. Divide the product of the extremes hy <me of the 
meansy and the quotient will be the other mean, Or^ 

n. Divide the product of the means by one of the extremes^ and 
the quotient will he the other extreme, 

EXAMPLES FOR PRAOTIOE. 

The required term in an operation will be denoted by (f)? 
which may be read " how many/' or " how much." 

Find the term not given in each of the following proportions: 

1. 4:26=10:(?). Ans, 66. 

2. $8865 : »720 = ( ? ) : 16 A. Ans, 197 A. 

3. 4^ yd. : ( ? ) : : »9.75 : $29.25. Ans. 13^ yd. 

4. (?) : 21 A. 140 P. : : $1260 : $750. 

Ans.Ze A, 120 P. 

5. 7.50:18 = (?):7yVoz. 

6. 7 oz :(?):: £30 : £407 2s. 10§d. Ans, 7 lb. 11 oz. 

7. ( ? ) : .15 hhd. : : $2.39 : $.3585. Ans. 1 hhd. 

8. 1 T 7 cwt. 3 qr. 20 lb. : 13 T. 5 cwt. 2 qr. = $9.50 : (?) 

9. $175.35 : (?) = H : f ^w«- $601.20. 

10. ( ? ) : $12^ = 2404 ' l^OyVW Ans. $20J. 

11. I yd. :(?):: $i : $59.0625. Ans. 40^ yd. 
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OAUSE AND EFFEOT. 

439. Every question in proportion may be considered as a 
eomparison of two causes and two effects. Thus, if 3 dollars as 
a cav>se will buy 12 pounds as an effect , 6 dollars as a caiM6 will 
bay 24 pounds as an effect. Or, if 5 horses as a caiise consume 
10 tons as an effect, 15 horses as a catLse will consume 30 tons as 
an effect. 

Causes and effects in proportion are of two kinds — simple and 
compound. 

430. A Simple Cause or Effect contains but one element ; 
as price, quantity, cost, time^ distance^ or any single factor used 
as a term in proportion. 

431. A Compoimd Cause or Effect is the product of two or 
more elements ^ as the number of workmen taken in connection 
with the time employed, length taken in connection with breadth 
and depth, capital considered with reference to the time em- 
ployed, etc, 

4133. Since like causes will always be connected with like 
effectSj every queiJtion in proportion must give one of the following 
statements : 

1st Cause : 2d Cause = Ist Effect : 2d Effect. 
1st Effect : 2d Effect = 1st Cause : 2d Cause, 
in which the, two causes or the two effects forming one couplet, 
must be like numbers and of the same denomination. 

Considering all the terms of a proportion as abstract numbers, 
we may say that 

1st Cause : 1st Effect = 2d Cause : 2d Effect. 
But as ratio is the result of comparing two numbers or things 
of the same hind, (417); the first form is regarded as the more 
natural and philosophical. 

SIMPLE PROPORTION. 

433* Simple Proportion is an equality of two simple ratios, 
and consists of four terms. 

Questions in simple proportion involve only simple c&uses and 
ample efFeeiB. 
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PROPORTION. 



$ 

8 : 

lat cause. 



STATEMENT. 
$ yds. 

12 = 36 

2d cause. 1st effect. 



yds. 

(?) 

2d effect 



8x (?) 
(?) 



9 



54 yd. 



FIRST METHOD. 

1. If $8 will buy 36 yards of velvet, how many yards may be 

bought for $12 ? 

Analysis. The re- 
quired term in this ex- 
ample is an effect ; and 
the statement is, $8 is 
to $12 as 36 yards is 
to ( ? ), or how many 
yards. Dividing 12 X 
86, the product of the 
means, by 8, the given 
extreme, we have (?) 
= 54 yards, the re- 
quired term, (428, H)* 

2. If 6 horses will draw 10 tons, how many horses will draw 

15 tons? 

Analysis. In this ex- 
ample a cause is required', 
and the statement is, 6 
horses is to ( ? ), or how 
many horses, as 10 tons il 
to 15 tons. Dividing 15 X 
6, the product of the ex- 
tremes, by 10, the given 
mean, we have 9, the re- 
quired term, (428, I). 



operation. 
= 12 X 36 



horses. 

6 : 

1st causa. 



STATEMENT. 

horses. tons. 

(?) = 10 

2d cause. 1st effect 



tons. 

15 

2d effect 



OPERATION. 

3 



40 
(?) 



f 



(?) = 9 horses. 
4:84:« Hence the following 

Rule. I. Arrange the terms in the statement so that the causa 
shall compose one couplet^ and the effects the other y putting (?) in 
the place of the required term. 

II. If the required term he an extreme^ divide the product of the 
means hy the given extreme; if the required term he a mean, 
divide the product of the extremes hy the given mean. 

Notes. — 1. If the terms cf any couplet be of different denominationfl, they 
must be reduced to the same unit value. 

2. If the odd term be a compound number, it must be reduced either to its 
lowest unit, or to a fraction or a decimal of its highest unit 

3. If the -divisor and dividend contain one or more factors oommoQ to both, 
tbejr aboald be canceled. If any of iViQ \ATm« ol «k^Tov^x\hs».«mk.Wiiaili«d 
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bumbersy Uiey should first bo changed to improper firaetions, or the fractional 
part to a decimal. 

4 When the vertical line is used, the divisor and (?) are written on the left^ 
•od the factors of the dividend on the right. 



SECOND METHOD. 

43«S» The following method of solving examples in simple 
proportion without making the statement in form, may be used 
by those who prefer it 

Every question in simple proportion gives three terms to find a 
fourth. Of the three given terms, two will always })e liJce numbers, 
forming the complete ratio, and the third will be of the same name or 
kind &s the required term, and may be regarded as the antecedent of 
the incomplete ratio ; hence the required term may be found by mul- 
tiplying this third term, or antecedent, by the ratio of the other two, 

(421, II). 

From the conditions of the question we can readily determine 
whether the answer, or required term, will be greater or less than the 
third term; if greater, then the ratio will be greater than 1, and the 
two like numbers must be arranged in the form of an improper fra,c- 
tion, as a multiplier ; if less, then the ratio will be less than I, and 
the two like numbers must be arranged in the form of a proper frac- 
tion, as a multiplier. 

1. If 4 tons of hay cost $36, what will 5 tons cost? 

OPERATION. Analysis. In this example, 4 

(36 X I =» $45 Ans. ^^^ ^i^d 5 tons are the like terms, 

and $3G is the third term, and of 
the same kind as the answer sought. Now if 4 tons cost §36, will 5 
tons cost more, or less, than $36 ? Evidently more : and the required 
term will be greater than the third term, $36, and the ratio greater 
than 1. We therefore arrange the like terms in the form of an im- 
proper fraction, {, for a multiplier, and obtain $45, the answer. 

2. If 7 men build 21 rods of wall in a day, how many rods will 
4 men build in the same time ? ' 

OPERATION. Analysis. In this example, 7 

21 X ^ *=a 12f rods Ans. ^^^^ *^*1 ^ °^^^ *^® *^® ^^^® terms, 

and 21 rods is the third term, and 
of the same kind as the answer sought. Since 4 men will perform less 
wofkiJum 7 men in the same time, the required teTmViXV\)(^\»Wk^^(^ia». 
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21, and the ratio less than 1. We therefore arrange the like terms 
in the form of a proper fraction, 4> and obtain by multiplicatioD, 12 
rods, the answer. ] 

4:36« Hence the following 

Rule. I. With the two given numhersy which are of the mum 
name or kindj form a ratio greater or hss than 1, according as the 
answer is to he greater or less than the third given number, 

II. Multijyly the third number by this ratio ; the jproduct unU h 
the required number or answer. 

Notes. — 1. Mixed numbers should first be reduced to improper fraetioDS, isd 
the ratio of the fractions found according to 418. 

2. Reductions and cancellation may be applied as in the first method. 

The following examples may be Bolyed by either of the fore- 
going methods. 

EXAMPLES FOE PRACTICE. 

1. If 12 gallons of wine cost $30^ what will 63 gallons cost? 

2. If 9 bushels of wheat make 2 barrels of flour, how many 
barrels of flour will 100 bushels make ? Ans, 22|. 

3. If 18 bushels of wheat be bought for 922.25, and sold for 
$26.75; how much will be gained on 240 bushels, at the same rate 
of profit? Ans. $60. 

4. If 6 J bushels of oats cost $3, what will 9 J bushels cost? 

5. What will 87.5 yards of cloth cost, if If yards cost $.42? 

6. If by selling $1500 worth of dry goods I gain $275.40, what 
amount must T sell to gain $1000 ? 

7. If 20 men can perform a piece of work in 1^ days, how 
many men must be added to the number, that the work may be 
accomplished in | of the time ? Ans. 6. 

8. If 100 yd. of broadcloth cost $473. 07 j^, how much will 
3.25 yd. cost ? 

9. If 1 lb. 4 oz. 10 pwt. of gold may be bought for $260.70, 
how much may be bought for $39.50 ? Ans. 2 oz. 10 pwt 

10. In what time can a man pump 54 barrels of water, if he 
pump 24 barrels in 1 h. 14 min. ? Ans. 2 h. 46 min. 80 sec. 

11. If I of a bushel of peaches cost $^|, what part of a bushel 
can be bought for $3^''^ ? Afu, -f^ bo. 
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12. If the annual rent of 46 A. 134 P. of land be $374.70, how 
much will be the rent of 35 A. 90 P. ? 

13. If a man gain $1870.65 by his business in 1 yr, 3 mo., how 
much would he gain in 2 yr. 8 mo., at the same rate ? 

14. Two numbers are to each other as 5 to 7^, and the less it 
164.5, what is the greater? An8. 246.75. 

15. If 16 head of cattle require 12 A. 166 P. of pasture during 
ihe season, how many acres will 132 head of cattle require? 

Atu. 107 A. 7 P. 

16. If a speculator in grain gain $26.32 by investing $325, how 
much would he gain by investing $2275 ? 

17. What will be the cost of paving an open court 60.5 ft. long 
and 44 ft. wide, if 14.25 sq. yd. cost $34^ ? 

18. At 61 cents per dozen, what will be the cost of lOi gross 
of steel pens ? 

19. If when wheat is 7s. 6d. per bushel, the bakers' loaf will 
weigh 9 oz., what ought it to weigh when wheat is 6s. per bushel ? 

Arts, Hi oz. 



COMPOUND PROPORTION. 

4:37» Compound Proportion is an expression of equality be^ 
tween a compound and a simple ratio, or between two compound 
ratios. 

It embraces the class of questions in which the causes, or the 
effects, or both, are compound. The required term must be either 
a simple cause or effect, or a single element of a compound cause 
or effect. 

FIRST METHOD. 

1. If 8 men mow 40 acres of grass in 3 days, how many acres 
will 9 men mow in 4 days ? 

STATEMENT. 
iBtcaoM. 2doau8e. Ist effect. %d effect 

! - 40 : (?) 
Qt, 8x3:9x4 - 40 : O") 
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OPERATION. Analysis. In this ex- 

ft\ 9 X 4 X 40 ^ ample the required term 

U; =» 8 'x~3 ■" ' i« the second effect ; and the 

"*" statement is, 8 men 3 days 

is to 9 men 4 days, as 40 acres is to ( ? ), or how many acres. Dividing 
the continued product of all the elements of the means by the ele- 
ments of the given extreme, we obtain ( ? ) =■ 60 acres. 

2. If 6 compositors in 14 hours can set 36 pages of 56 lines 
each, how many compositors, in 12 hours, can set 48 pages of 54 
lines each ? 

STATEMENT. 



1ft causfi. 2d cau8e« lut effect 2d effwt. 

48 
54 



I 6 . f (?) .. I 36 . I 
1 14 • I 12 • • ( 56 • X 



OPERATION. Analysis. In this example, an element of 



( ) 
/Li 



the second cause is required ; and the state- 
ment is, 6 compositors 14 hours is to ( ?) com- 
positors 12 hours as 36 pages of 56 lines each 
is to 48 pages of 54 lines each. Now, since the 
r ) =B ©^ Aiu. required term is an element of one of the means, 

we divide the continued product of all the ele- 
menta of the extremes by the continued product of all the given ele- 
ments of the means. Placing the dividend on the right of the verti- 
cal line and the divisors on the left, and canceling equal factors we 
obtain.(?)=:9. 

4:38« From these illustrations we deduce the following 

Rule. I. Of the given terms, select those which constitute the- 
causes, and those which constitute the effects, and arrange them i% 
couplets, putting (? ^ in place of the required term. 

II. Then, if the blank term (?) occur in either of the extremes, 
divide the product of the means by the product of the extremes; 
hut if the blank term occur in either mean, divide the product of 
the extremes by the product of the means, 

NoTKS. — 1. The causes must be exactly alike in the numhw and kind of their 
terms ; the same is true of the effects. 

2. The same preparation of the terma by reduction is to be observed u ii 
simple proportion. 
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SECM)ND METHOD. 

439. The second method given in Simple Proportion^ is also 
pplicable in Compound Proportion. 

In every example in compound proportion all the terms appear in 
mplets, except one, ccdled the odd term, which is always of the same 
ind as the answer sought. Hence the required term in a compound 
roportion may be found, by multiplying the odd term by the com- 
ound ratio composed of all the simple ratios formed by these couplets, 
ich couplet being arranged in the form of a fraction. * 

The fraction formed by any couplet will be improper when the re- 
aired term, considered as depending on this couplet alone, should 
e greater than the odd term ; and proper, when the required term 
hould be less than the odd term. 

1. If it cost W320 to supply a garrison of 32 men with pro- 
isions for 18 days, when the rations are 15 ounces per day, what 
nil it cost to supply a garrison of 24 men 34 days, when the 
atlons are 12 ounces per day ? 

OPERATION, 
men. dayf<. ounces. 

J4320 X M X II X 11 = $4896 

BY CANCELLATION. ANALYSIS. In this example there are 

(?) 4320 three pairs of terms, or couplets, viz., 32 

32 24 men and 24 men, 18 days and 34 days, 15 

18 34 ounces and 12 ounces ; and there is an odd 

1 5 12 term, $4320, which is of the same kind as 

C ) S5S $4896 Ant, the required term. We arrange each coup- 
let as a multiplier of this term, thus; 
irst, if it cost $4320 to supply 32 men, will it cost more, or less, to 
ipply 24 men ? Less ; we therefore arrange the couplet in the form of 
proper fraction as a multiplier, and we have $4320 X 54- Next, if it 
St $4320 to supply a garrison 18 days, will it cost more, or less, to 
pply it 34 days ? More ; hence the multiplier is the improper frao- 
m ft, and we have $4320 X Jf X f }. Next, if it cost $4320 to 
pply a garrison with rations of 15 ounces, will it cost more, or less, 
bien the rations are 12 ounces? Less; consequently, the multiplier 
the proper fraction }l and we have $4320 X |4 X M X |? = $4896* 
e required term. Hence the following 
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Rule. I. Of the terms composing each couplet form a ratio 
greater or less than 1, in the same manner as if the answer cfo- 
pended on those two and the third or odd term, 

II. Multiply together the third or odd term and these ratiot; 
the prodiLct will be the answer sought. 

EXAMPLES FOR PRAOTIOE. 

1. If 12 horses plow 11 acres in 5 dajs^ how many homa 
would plow 33 acres in 18 days? Ans, 10. 

2. If 480 bushels of oats will last 24 horses 40 days, how long 
will 300 bushels last 48 horses, at the same rate ? 

Ans. 12} dajB. 

3. If 7 reaping machines can cut 1260 acres in 12 days, in 
how many days can 16 machines reap 4728 acres ? 

Ans, 19.7 days. 

4. If 144 men in 6 days of 12 hoars each, build a wall 200 ft 
long, 3 ft. high, and 2 ft. thick, in how many days of 7 hoon 
each can 30 men build a wall 350 ft. long, 6. ft. high, and 3 ft 
thick? Ans. 259.2 da. 

5. In how many days will 6 persons consume 6 bu. of potatoes, 
if 3 bu. 3 pk. last 9 persons 22 days ? 

"*"6. How many planks 10 J ft. long and 1} in. thick, are equivar 
lent to 3000 planks 12 ft. 8 in. long and 2i in. thick ? 

Ans. 6531i 

7. If 300 bushels of wheat @ J1.25 will discharge a certain 
debt, how many bushels @ ?.90 will discharge a debt 8 times as 
great ? Ans, 1250 bu. 

8. If 468 bricks, 8 inches long and 4 inches wide, are required 
for a walk 26 ft. long and 4 ft. wide, how many bricks will Iw 
required for a walk 120 fb. long and 6 ft. wide ? 

9. If a cistern 17i ft. long, 10} ft. wide, and 13 ft, deep, hold 
546 barrels, how many barrels will a cistern hold that is 16 ftb 
long, 7 ft. wide, and 15 ft. deep ? Ans, 884 bbL 

10. If 11 men can cut 147 cords of wood in 7 days, when they 
Work 14 hours per day, how many days will it take 5 men to cot 
230 cordSf working 10 hours eacAi dsii^t 



PBOKISCUOVS VJAKFLEB, 257 

PROMISCUOUS EXAMPLES IN PROPORTION. 

1. If a staff 4 ft. long cast a shadow 7 fl. in lengthy what is 
tbe hight of a tower that casts a shadow of 198 ft. at the same 
time? A718. IIS^ ft. 

2. A person failing in business owes $972^ and his entire prop- 
erty is worth but $607.50 ; how much will a creditor receive on a 
debtof $11.33i? Ans. 97.0S+. 

3. If 3 cwt. can be carried 660 mi. for $4, how many cwt. can 
be carried 60 mi. for $12 ? Ans. 99. 

4. A man can perform a certain piece of work in 18 days by 
working 8 hours a day ; in how many days can he do the same 
work by working 10 hours a day ? Ans. 14 1. 

5. How much land worth $16.50 an acre, should be giv n in 
exchange for 140 acres, worth $24.75 an acre ? 

6. If I gain $155.62 on $1728 in 1 yr. 6 mo., how much will 
^ I gain on $750 in 4 yr. 6 mo. ? Avs. $202.50. 

7. If 1 lb. 12 oz. of wool make 2} yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 150 yd. of cloth 4 qr. wide ? 

8. What number of men must be employed to finish a piece of 
work in 5 days, which 15 men could do in 20 days ? Anit. 60. 

/— -9. At 12s. 7d. per oz., N. Y. currency, what will be the cost 
of a service of silver plate weighing 15 lb. 11 oz. 13 pwt. 17 gr. ? 

10. If a cistern 16 ft. long, 7 ft. wide, and 15 ft. deep, cost 
$36.72, how much, at the same rate per cubic foot, would another 
cistern cost that is 17 J ft long, 10} ft. wide, and 16 ft. deep ? 

11. A borrows $1200 and keeps it 2 yr. 5 mo. 5 da. ; what 
4Stim should he lend for 1 yr. 8 mo. to balance the favor ? 

12. A farmer has hay worth $9 a ton, and a merchant has flour 
worth $5 per barrel. If in trading the former asks $10.50 for 
his hay, how much should the merchant ask for his flour ? 

13. If 12 men, working 9 hours a day for 15f days, were able 
to execute I of a job, how many men may be withdrawn and the 
job be finished in 15 days more, if the laborers are employed 
only 7 faouTB a day ? Ans. 4. 

14. If the use of $300 for 1 yr. 8 mo. is worth $30^ how much 

u tbe me of $210.25 for d jr. 4 mo. 24 da. ^oxV!ki*t 
22* S 
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15. What quantity of lining } yd. wide, will it require to line 
9 J yd. of cloth, IJ yd. wide? Ans. 15| yd. 

16. If it cost $95.60 to carpet a room 24 ft. by 18 ft., how ) 
much will it cost to carpet a room 38 ft. by 22 ft. with the same ' 
material? Ans, $185.00-}-. 

17. If I6/5 cords of wood last as long as ll^^y tons of coal, 
how many cords of wood will last as long as 15^'''j tons of coal? 

18. A miller has a bin 8 ft. long, 4 J ft. wide, and 2 J ft. deejf 
and its capacity is 75 bu. ; how deep must he make another bin 
which is to be 18 ft. long and 3| feet wide, that ifa capacity may 
be450bu.? Ans. Ijf^ft 

19. If 4 men in 2} days, mow 6f acres of grass, by working 
S\ hours a day, how many acres will 15 men mow in 3} days, by 
working 9 hours a day ? Ans. 40|^ acres. 

20. If an army of 600 men have provisions for 5 weeks, allowing 
each man 12 oz. a day, how many men may be maintained 10 
weeks with the same provisions, allowing each man 8 oz. a dayT 

21. A cistern holding 20 barrels has two pipes, by one of which 
it receives 120 gallons in an hour, and by the other discharges 
80 gallons in the same time; in how many hours will it be filled? ^ 

22. A merchant in selling groceries sells 14y*j oz. for a pound; 
how much does he cheat a customer who buys of him to the amount 
of $38.40 ? Ans. $3.45. 

23. If 5 lb. of sugar costs $.62}, and 8 lb. of sugar are worth 
5 lb. of coffee, how much will 75 lb. of coffee cost? 

24. B and C have each a farm ; B's farm is worth $32.50 an 
acre, and C's $28.75 ; but in trading B values his at $40 an acre. 
What value should put upon his ? • 

25. If it require 859f reams of paper to print 12000 copies of 
an 8vo. book containing 550 pages, how many reams will be required 
to print 3000 copies of a 12mo. book containing 320 pages? . Jf H 

26. If 248 men, in 5} days of 12 hours each, dig a "ditch of 7 
degrees of hardness, 2351^d. long, 3 J yd. wide, and 2 J yd. deep; 
in how many days ofO hours each, will 24 men dig a ditch of 4 
liegrees of hardness, 387} yd. long, 5^ yd. ?ride, and 3} yd deep? 

An9. 166 

/ 
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PERCENTAGE. 

440. Per Cent is a contraction of the Latin phrase per 
centum, and signifies hi/ the hundred; that is, a certain part of 
every hundred, of any denomination whatever. Thus, 4 per cent 
means 4 of every hundred, and may signify 4 cents of every 100 
5ent8, 4 dollars of every 100 dollars^ 4 pounds of every 100 
)oaDds, etc. 

NOTATION. 

44:1. The character, ^, is generally employed in business 
ransactions to represent the words per cent. ; thus 6 % signifies 

per cent. 

414L3* Since any per cent, is some number of hundredths, it is 
roperly expressed by a decimal fraction; thus 5 per cent. 
= 5 9^? = -05. Per cent, may always be expressed, however, 
Ither by a decimal or a convmon fraction^ as shown in the following 



Words. 



1 per cent. 

2 per cent. 

4 per cent. 

5 per cent. 

6 per cent. 

7 per cent. 

8 percent. 
10 per cent. 
20 per cent. 
25 per cent. 
50 per cent. 

100 per cent. 

125 per cent. 

^.per cent. 

I per cent 

\2i per cent 



TABLE. 










Symbols. 




Decimals. 
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Common tractions. 
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.25 
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50 fo 




.50 
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100 fo 
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125 fo 




1.25 


, 


125 
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z=. 
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\[$V 


mi 
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"^^ 





f 



260 PBRCBNTAGB. 

IXAMPLE8 rOR PRAOTIOI. ^ 

j 

1. Express decimally 3 per cent.; 9 per cent.; 12 per cent; ^^ 
16 per cent. ; 23 per cent. ; 37 per cent. ; 75 per cent ; 125 per i 
cent. ; 184 per cent. ; 205 per cent. 

2. Express decimally 15 % ; H % ; 41 % ; 5t % ; 8f Jij 
201 % ; 25f % ; 35f % ; 24J % ', 130} %. 

3. Express decimally i percent.; i per cent. ; 1 per oent; 
I per cent. ; t per cent. ; £^ per cent. ; y^*^ per cent. ; 1/j per 
cent. ; 10^ per cent. 

4. Express by common fractions, in their lowest terms, 4 fot 
S7i % ; 16J % ; llj % ; 42? % ; 45^ % } 43,<V %. 

5. What per cent, is .0725 ? 

Analysis. .0725 = .07t = 7t %, Ans, 

6. What per cent, is .065 ? Ans. 61 ^. 

7. What per cent, is .14375? Am. 14| ^. 

8. What per cent, is .0975 ? 

9. What per cent, is .014 ? 

10. What per cent, is .1025? 

11. What per cent, is .004 ? 

12. What per cent, is 028 1 

13. What % is .1324 ? 

14. What % is .0842 ? 

15. What % is .004/y ? Am. ^j ffo 

16. What % is M^j\ t 



GENERAL PROBLEMS IN PERCENTAGE. 

4:4:3« In the operations of Percentage there are five parts oi 
elements, namely : Kate per cent., Percentage, Base, Amount, and 
Difference. 

4:4:4« Bate per Gent., or Eate, is the decimal which denotes 
how many hundredths of a numher are to he taken. 

Notes. — 1. Sach expressions as 6 per cent, and 5 % , are eaaentially d^eiwiwk, 
the words per ceut, or the character % , indieating the decimal denominafton 
2. If the decimal be reduced to & cotAxnoxi lt«i(^\.\vxi V& \ta io%iw«l ^umaLftii 
Adotioa frUl Btill be the equivalent rute, O[ioui\i iio^ >^« 'nXA i^ «««3u ^ 



I 






_v»._ 
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. 44S. Percentage is that part of any number which is indi- 
cated by the rate. 

446. The Base is the number on which the percentage is 
computed. 

441:7« The Amount is the sum obtained by adding the per- 
centage to the base. 

448. The Difference is the remainder obtained by subtract- 
ing the percentage from the base. 

PBOBLEM I. 

449. Given, the base and rate, to find the per- 
centage. 



1. What is 5 % of 360 ? 

OPERATION. 



Analysis. Since 5 fo of any 
number is .05 of that number, 
^^ (442), we multiply the base, 360, 

'. — by the rate^ .05, and obtain the 

18.00, Ans, percentage, 18. Or, since the rate 

Or, is jjff = ^, we have 360 X ^^ = 

360 X jV =» 18, Ans. 18, the percentage. Hence the fol- 

lowing 

EuLE. Multiply the base by the rate. 

Note 1. — Percentage is always a product, of which the ha»e and rate are the 
/aofor«. 

EXAMPLES FOR PRACTICE. 

1. What is 4 per cent, of 250 ? Am. 10. 

2 What is 7 per cent, of 3500 ? Ans. 245. 

3. What is 16 per cent, of 324 ? Ans. 51.84. 

4. What is 12^ per cent, of $5600 ? An$. «700. 

6. What is 9 % of 785 lbs.? 
a What is 25 % of 960 mi.? 

7. What is 75 % of 487 bu. ? Ans. 365.25 bu. 

8. What is 33^ (fo of 2757 men ? 

9. Whirii is 125 % of 756 ? 

10, WhMt iBi^%of $2364 f Aw-^aV 
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11. What is 32 % of »856? Am. $31.39 -. 

12. What is -J % of g ? Atis. ^ J^. 

13. What is 14 :j % of 5|? 

14. If the base is ?375, and the rate .05, what is the percent- 
age? Am. $18.75. 

15. A man owed $536 to A, $450 to B, and $784 to C; how 
much money will be required to pay 54 ^0 of his debts ? 

16. My salary is $1500 a year; if I pay 15 % for board, 5 % 
for clothing, 6 % for books, and 8 % ^or incidentals, what are 
my yearly expenses ? Arts, $510. 

NoTK 2. — \b % -\-b % + 6 % + 8 % = 34 ^. In all cases where seyeral 
rates refer to the same ha99, they may be added or subtracted, aocordiDg to the 
conditiuns of the question. 

17. A man having a yearly income of $3500, spends 10 per 
cent of it the first year, 12 per cent, the second year, and 18 per 
cent, the third year; how much does he save in the 3 years? 

18. A had $6000 in a bank. He drew out 25 % of it, then 
30 ^0 of the remainder, and afterward deposited 10 % of what 
he had drawn ; how much had he then in bank ? Ans. $3435. 

19. A merchant commenced business, Jan. 1, with a capital of 
$5400, and at the end of 1 year his ledger showed the condition 
of his business as follows: For Jan., 2 % gain; Feb., 3 J ^ gain; 
March, J % loss; Apr., 2 (fo gain; May, 21 % gain; June, If 
% loss; July, li % gain ; Aug., 1 % loss; Sept., 2} <fo gai"^; 
Oct., 4 % gain; Nov., i <fo loss; Dec, 3 ^ gain. What were 
the net profits of his business for the year? Ans. $918. 

PROBLEM II. 

450. Given, the percentage and base, to find the 

rate, 

1. What per cent of 360 is 18 ? 

OPERATION. Analysis. Since the percent 

18 -^- 360 sai .05 = 5 % age is always ^Qprodud of the 

Qj. base and rate, (449), W6 divide 

1 8 __ , _ AC _ c ^ the given percentage, 18. by the 

^^^""^^'" ^"^ given base, 360, and obUun th. 

required rate, .05 = 6 % . HenQe \X^^ • * 
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KuLE. Divide the percentage hy the hose. 

EXAMPLES rOR PRACTICE. 

1. What per cent, of $720 is $21.00 ? Ans. 3. 

2. What per cent, of 1660 lb. is 234 lb. ? 

3. What per cent of 980 rd. is 49 rd. ? 

4. What per cent, of £820 10s. is £25 12.8s. ? Ans. 8. 

5. What per cent, of 46 gal. is 5 gal. 3 qt. ? Ajis. 12}. 

6. What per cent, of 7.86 mi. is 5.495 mi.? Ans. 70. 

7. What per cent, of -f^ is | ? Ans. 75. 

8. What per cent, of ^ is ^^ ? 

9. What per cent, of 560 is 80 ? 

10. The base is $578^ and the percentage is $26.01 ; what is the 
rate? Ans. 4} %. 

11. The base is $972.24, and the percentage is $145,836; what 
is the rate ? 

12. An editor having 5600 subscribers, lost 448 ; what was his 
loss per cent? Ans. 8. 

13. A merchant owes $7560, and his assets are $4914; what 
per cent of his debts can he pay ? Ans. 65. 

14. A man shipped 2600 bushels of grain from Chicago, and 
455 bushels were thrown overboard during a gale ; what was the 
rate per cent, of his loss ? 

15. A miller having 720 barrels of flour, sold 288 barrels; what 
per cent, of his stock remained unsold ? Ans. 60- 
^^J.6. What per cent, of a number is 30 % of | of it? ^ 

, 17. The total expenditures of the General Grovernmcnt, for the 
year ending June 30, 1858, were $83,751,511.57; the expenses 
of the War Department were $23,243,822.38, and of the Navy 
Department, $14,712,610.21. What per cent, of the whole ex- 
pense of ^vemment went for armed protection ? 

Ans. 45 J, nearly. 
18. In the examination of a class, 165 questions were sub- 
mitted to each of the 5 members; A answered 130 of them, B 
125, G 96, D 110, and E 160. What was the standing of tha 
daasf An*. IviA^ V 
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PROBLEM III. 



451. Given, the percentage and rate, to fini the 
base. 

i. 18 is 5 % of what number? 

Analysis. Since the percent- 

OPERATION. ^^v,a.MJKaM.a, ^ vo m^sj ^/« vr« v 

ago is always ihe product of the 
18 -T- .05 = 360, Am. ^^^^ ^^^ ^^^ ^^g^^ ^^ ^^j^^ 

Or, the given percentage, 18, by the 

18 -r- 5*^ = 360, Ans. given rate, .05, or ^, and obtain 

the base, 360. Hence the 
KuLE. Divide the percentage hy the rate. 



EXAMPLES FOR PRACTICE. 

1. 18 is 25 ffo of what number? Ans, 72. 

2. 54 is 15 % of what number? 

3. 17.5 is 2 J (fo of what number? An*. 750. 

4. 2.28 is 5 9^ of what number? 

5. 414 is 120 % of what number? 

6 6119 is 105i % of what number? Ans. 5800. 

7. .43 is 71 J % of what number? Ans. .6. 

8. The percentage is $18.75, and the rate is 2} % ; what is the 
base ? Ans. 9750. 

9. The percentage is 31i, and the rate 31}^; what is tiie 
base? 

10. I sold my house for $4578, which was 84 ^ of its cost; . 
what was the cost ? Ans. $5450. 

11. A wool grower sold 3150 head of sheep, and had 30 % 
of his original flock left ; how many sheep had he at first? ^^^' 

12. A man drew 40 % of his bank deposits, and expended 13^ 
% of the money thus drawn in the purchase of a caifiage worth 
$116 ; how much money had he in bank? Ans. $2175. 

13. If $147.56 is 13i % of A's money, and 41 ^ of A'fl 
money is 8 ^ of B's, how much more money has A than B? 

Aii8. $461.12^. 
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/^4. In a battle 4 ^ of the army were slain upon the field; and 5 
% of the remainder died of wounds^ in the hospital. The differ- 
ence between the killed and the mortally wounded was 1G8 ; how 
many men were there in the army ? An^. 21000. 

Note.— 100 % -> 4 % ^ 96 %, left after the battle; and 5 % of 96 % => 
i\ %, the part of the army that died of wounds. 

^5. A owns } of a prize and B the remainder ; after A has 
taken 40 ^ of his share, and B 20 % of his share, the remainder 
is equitably divided between them by giving A $1950 more than 
B; what is the value of the prize? Am. $7800. 



PROBLEM IV. 

453. Given, the amount and rate, to find the base. 

1. What number increased by 6 % of itself is equal to 378 ? 

OPERATION. Analysis. If any number 

1 -L .05 ae 1.05 ^® increased by 5 >^ of itself 

378 -H 1.05 >« 360, Ans, ■ the amount will be 1.05 times 

the number. We therefore di- 
Or, vide the given ammint^ 378, by 

1 .^ J 3x S4 1.05, or 1^, and obtain the hase^ 

878 -f- 1 J « 360, Am. 360, which is the number re- 

quired. Hence tlio 

Rule. Divide the amount by 1 plus the rate. 

NoTK 1. — The unonnt is slways a product, of which the ba<e Ib one factor, 
ind 1 ploB the rate the other factor. 

EXAMPLES FOR PRACTICE. 

1. What number increased by 15 % of itself is equal to 644 ? 

Ans. 560. 

2. A has 9815.36, which is 4 % more than B has ; how much 
money has B ? Ans. $784. 

3. Having increased my stock in trade by 12 (fo of itself, I 
find that I have 13800 ; how much had 1 at first ? 

4. In 1860 tiie population of a certain city was 39600, which 
was an increase of l(f % during the 10 years preceding; what 
was the popnJatiim in 1850? < , . . 
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5. Mj crop of wheat this year is 8 % greater than my crop of 
last year, and I have raised during the two years 5200 hushels; 
what was my hu«t year's crop ? Avs. 2500 bu. 

Note 2. — 1.00 + 1.08 = 2.08. Hence, 6200 bu. — 2.08 % of last year's crop. 

6. The net ])rofits of a nursery in two years were $6970, and 
the profits the secoud year were 5 ^c greater than the profits th& 
first year ; what were the profits each year ? 

^l;*.s. 1st year, $34003 2d year, $3570. 

7. If a number Ke increased 8 %, and the amount be increased 
7 %, the result will be 8C.67 ; required the numbe? 

NoTR 3. —The whole amoiint will be 1.08 X 1.07 ^ 1.1 55e times the original 

suuiber. 

>i. A produce dealer bought grain by measure, and sold it by 
weight, thereby gaining li % in the number of bushels. He 
sold at a price 5 % above his buying price, and received 84910.976 
for the grain ; required the cost. Ans. $4608. 

- 1-9. E has 6 %, and C 4 % more money than^A, and they all 
have $11160 ; how much money has A ? Ans, $3600. 

' 10. Tn the erection of a house T paid twice as much for mate- 
rial as for labor. Had T paid 6 fo more for material, and 9 % niow 
lor labor, my house would have cost $1284 ; what was its cost?> 

Ans, $1200. 

PROBLEM V. 

4:53, Given, the difference and rate, to find tlie base. 
1. What number diminished by 5 % of itself, is equal to 342? 

OPERATION. Analysis. If any number be di- 

1 .05 = .95 minished by 5 % of itself, the dif- 

342 —- .95 = 360, Ans. ference will be .95 of the number. 

Or AVe therefore divide the given differ- 

1 — ^'j5 = 4 g encc, 342, by .95, or |J, and obtain 

342 -r- Ag = 360, Ans. the base, 300, which is the required 

number, llenoe the 

Rule. Divide the difference h?/ 1 minus the rate. 

Note. — The differenoe is always a protluct, of which the bue ii ono fkitoFi 
MDii 1 minus the rate the other. 



[ 
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EXAMPLES FOR I'RACTK'E. 

1. What number diminished by 10 ^Jt, of itself is equal to r)04 ? 

Ah^. oOO. 

2. The rate is 8 ^, and the -difference $4.^7; what i.s the 
base? 

3. After taking away 15 ^ of a heap of jrruiii, there remained 
40 bu. 3^ pk. \ how many bushels were there at first y 

An^. 48 bu. 

4. Having sold 3C % of my land, I have 224 acres left ; ht»w 
mnch land had I at fii-st ? 

0. After paying G5 ^ of my debts, I find that 82r)00 will dis- 
charge the remainder; how much did I owe in all? 

' .1;/^. S7400. 

6. A young man having received a fortune, dejjosited SO f'/, of 
\\ in a bank. He afterward drew 20 ^'/c of liis deposit, and then 
had $5760 in bank ) what was his entire fortune ? 

Am. SOOOO. 
I 7. A man owning J of a ship, sold 12 ^. of his share to A, and 
' the remainder to B, at the same rate, for $20020; what wiis the 
estimated value of the whole ship ? Av^. S«f)O(;0. 

J8. An army which has been twice decimated in battle, now 
i contains only &480 men j what was the original number in the 
army? ' Anf^. 8000. 

4^. Each of two men, A and B, desired to sell his horse to 0. 
A asked a certain pi*iee, and B asked 50 ^ more. A then re- 
duced his price 20 ^, and 75 his price 80 ^/o^ at which prices C 
took both horses, paying for them 8148 ; what was each man's 
Mking price? ^^^^ C A, SSO. 

\ * (B, 8120. 

.^^O. A buyer expended equal sums of money in the purchase of 
wheat, corn, and oats. In the sales, he cleared G <J/f on the wheat, 
and 3 9^ on the corn, but lost 17 jj( on the oats; the whole 
amount received was 82386. What sum did he hiy out in each 
kii:d of grain ? Aiu. 8800. 
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APPLICATIONS OP PERCENTAGE. 

4t54. The principal applications of Percentage, where time la 
not considered, are Commission, Stocks, Profit and Loss, Insurance, 
Taxes, and Duties. And since the five problems in Percentage 
involve all the essential relations of the parts or elements, we have 
for the above applications the following 

Genkral Rule. Note what elements of Percentage are given 
in the example, and what element u required; then apply the spe- 
cial rule for the atrre^jwndlnfj case. 

COMMISSION. 

4«S«S. An Agent, Factor, or Broker, is a person who trans- 
acts business for another. 

4;«S0. A Commission Merchant is an agent who buys and 

sells goods for another. 

4;«S7« Commission is the fee or compensation of an agent, 
factor, or commission merchant. 

4;«i8. A Consig^nment is a quantity of goods sent to one person - 
to be sold on commission for another person. 

4;09. A Consignee is a person who receives goods to sell for 
another; and 

4:60. A Consignor is a person who sends goods to another to 
be sold. 

461. The Net Proceeds of a sale or collection is the sum 
left, after deducting the commission and other charges. 

Note. — A person who is employed in establishing mercantile relations between 
others living at a distance from each other, is called the Corretpontlent of the 
pnrty in whose behalf he actt>. A correspondent is the agent of thore wboM ■ 
custom or patronage he secures to the party in whose interest be is employed. 

4:03o Commission is usually reckoned at a certain per cent of 
the money involved in the transaction ; hence we have the follow- 
ing relations : 

1. Commission is percentage, (445). 

II. The sum received by the agent as the price of property sold, 
or the sum invested by the agent in the purchase or exchange of 
property, m the hose of comm\as\oxi, (^MA^^. 
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in. The sum remitted to an agent, and includiiifr both the pur- 
chase money and the agent's commission, is the amount^ (44:7)- 

IV. The sum due the employer or consi<nior as the net proceeds 
of a sale or collection, is the clifferau-e^ (448) • 

EXAMPLES FOR PRACTICE. 

1. My agent sells goods to the amount of $0250 ; what is hia 
eommission at 3 ^ ? 

OPERATION. Analysis. Afccrdinjfto 

$6250 X .03 = $187:50 ^'**^^- ^' t^^)' '''*^ "'"^*^" 

ply the •im (►btain(.Ml for 

the goods, $6250, which is the base of the commission, (II), by tho 
rate of the commission, .03, and obtain tho commission or percent- 
age, $187.50. 

2. A flour merchant remits to his agent in Chicago $3796, for 
the purchase of grain, after deducting the commission at 4 ^ ; 
how much will the agent expend for his employer, and what wil) 
be his commission ? 

OPERATION. Analysis. Ac- 

1.00 + .04 = 1.04 cording to Prob. 

$3796 -T- 1.04 = $3650, for grain, IV, (452), wo di- 

$3796 — $3650 = $146, commission. vide tlio remittance, 

S3706, which is 
ammintf (HI), hy 1 plus tho rate of commission, or 1.04, and obtain 
the base of commission, $3650, which is the sum to be expended in 
the purchase. Subtracting this from the remittance, we have $146, 
the commission. 

NoTK 1. — It is evident that the whole remittance, $3798, should not be taken 
u the base of commission ; for that would be computing eommis.<iion on mmmiB- 
sion. A person mast charge commission only on what he expend* or coUecta, in 
his oapaoity as agent 

3. A factor sold real estate on commission of 5 %, and returned 
to the owner, as the net proceeds, $8075 ; for what price did he 
sell the property, and what was his commission ? 

OPERATION. Analysis. According to 

1.00 — .05 «= .95 Prob. V, (453), we divide 

$8075 -^ .95 -= $8500, price. the net proceeds, $8075, 

$8500 — $8076 =. $425, com. which is difference, (IV). 

by 1 mmxiA \i!lcv(^ roie ^1 
S8* 
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commiHRion, and obtain the hasei $8500, which is tho price of the 
property Hold ; whouce by subtraction, we obtain the commission, 
$420. 

4. An ajrent sold my house and lot for $8600; wliat was hif 
commission at 2 J f/o? Arts. $193.50. 

6. A lawyer collects $750.75; what is his commission at 
8i % •/ Ans. $28.15+. 

G. IMy agent in New York has sold 3500 bushels of Indiana 
wheat (a) $1.40, and 3000 bushels of dent corn @ $.74; what is 
his commission at 2J % ? • 

7. A dealer in Philadelphia sells hides on commission of 8J ^, 
as follows: 2000 lb. Orinoco @ $.23 J, 5C50 lb. Central Ameri- 
can ((}} 8.22, 450 lb. Texas @ $.23, and 650 lb. city slaughter 
@ $.21 ; what does he receive for hi;, services ? Avx. $162.75. 

8. A commission merchant sold a consignment of flour and pork 
for $25372. He charged $132 for storage, and ^i % commis- 
sion ; what were the net proceeds of the sale ? 

0. An agent for a Rochester nurseryman selLsi 4000 apple trees 
at $25 per hundred, 2000 pear trees at $50 per hundred, 1600 
peach trees at $20 per hundred, 1800 cherry trees at $50 per 
hundred, and 500 plum trees at $50 per hundred ; what is hia 
commission at 30 ^, and how much should he return to his em- 
ployer as the net proceeds, after deducting $203.50 for expenses? 
Ans. Commission, $1041 ; Net proceeds, $2225.50. 

10. A lawyer having a debt of $785 to collect, compromises 
for 82 ^/c ; what is his commission, at 5 % ? Ans. $82,185. 

11. 1 purchased in Chicago 4000 bushels of wheat @ $1.25, 
and shipped the same to my agent in Oswego, N. Y., who sold 
it (ci] $1.50 ; how much did I make, after paying expenses amount- 
ing to $415, and a commission of 3 %? Ans, $405. 

12. An agent received $63 for collecting a debt of $1260; 
what was the rate of his commission? Aiis. 5 ^. 

13. My Charleston agent has charged $74.25 for purchasing 
26400 lb. of rice at $4.50 per 100 lb.; required the rate of hi* 
nojnwission, 

14. A house and lot 'were Bo\d iox ^1%^^,«b\ ^<ek ^^v&sk »• 
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ceived 87732.25 as the net proceeds ; what wap the rate of coin- 

• mission ? 

y^ 15. A commission merchant in Boston havinjj^ rec«'iv«Ml 2S000 
lb. of Mobile cotton, effects a sale at 8.12] per pMU»i(l. After 

• deducting $35.36 for frci<rht and cartair(\ Sl<l.r»() i\^v vt(H*aL'«\ and 
his commi.ssion, he remits to his einploytT S:j252.>*i> a> tlio net 
proceeds of the sale; at what rate did he cliar*;c commissit.n 7 

A71S. ;")■] f'/f . 

16. The net proceeds of a sale were S5685, the cuniiiii.-Hsiun was 
8115; what was the rate of commission? 

17. An agent received 822.40 for sellinu^ ^rain at a c-nninii.-sion 
of 4 jc ; what was the vahio of the grain soM \ Anx, oGO. 

18. My attorney, in collecting a note for me at a Ci)niinis>inn uf 
8 <foy received as his fee $6.^0 ; what wa.s the face oi' tlio nntr ? 

/_ J9. Sent to my agent in Boston $255, to be invested in IVtMich 
prints at 8.15 per yard, allcr deducting his commis.'iion (»f 2 <-'/f. ; 
how many yards shall I receive? Ah.<. Mi'i'i'f. 

20. John Kennedy, commission merchant, sells for \a\OA k Co. 
860 barrels of flour @ 87.50, on a commission of 2] '/(,. Ho 
invests the proceeds in dry goods, after deducting liis coniiiii.s.^^ion 
of IJ % for purchasing, how many dollars' wortli ol i;«"Kld do 
Ladd k ^V receive? An^. >:'>ii»r>.^i +. 

.21. 1 '•■ Mi.iission merchant, whose rate both for selling and 
invcr... / . i ^ ^ receives 24000 lbs. of pork, worth (5 cents, and 
8300»' jv: . '-.1. V ith instructions to invest in a shipment of cotton 
to L I ;•■':. *\ iiat vill be his entire commi.s.^ion ? Ans. S2S0. 

2:'. .\ -■} .A . iator received 83290 as the net proceeds <»!' ii .sale, 
after )1.«\,- '..;.■; j i-ommission of G ^t ; what was the value oi' the 
prop-^.---? Aiis. 8*jr>u0. 

23. i'. ' ' iKOceeds of a shipment of 500 tons of j»rcs'*od hay, 
after ••- i-. r w.: a commission of 3 ^fc, and S500 forothi^r cliargcs, 
were ." '■. "■ . whut was the selling ])rioc per ton? 

24. I ■^- ' ;i -.jiiantity of diy goods into the country to be st>ld 
at audi' I.. ■ ■o-u mission of 9 %. What amount of goods must 
be fiOJ ." 'J'.". :y agent may buy produce with the avails, to the 
valuo ■ * ••' './. df'.er refaiuing his purchase commVg&vm ^^ *t c]q\ 
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NoTB 2. — $3500 plus the ageoi's commi98ioD equals the net pmeed^ o^ fht 
tale. 

25. Having sold a consignment of cotton on 3 ^ commission, 
I am instructed to invest the proceeds in city lots, after deducting 
my purchase commission of 2 ^. My whole commission is $265; 
what is the price of the city lots? Ans. $5141. 

26. What tax must be assessed to raise $50000, the collector> 
commission being } % ? Am. $50377.83+. 

STOCKS. 

463. A Company is an association of individuals for the 
])roKecution of some industrial undertaking. Companies may be 
incorporated or unincorporated. 

46'i:. A Corporation is a body formed and authorized by law 
to act as a single person. 

4:0S. A Charter is the legal act of incorporation, aiad defines 
the powers and obligations of the incorporated body. 

466. A Firm is the name under which an uiuncorpomtor' 
company transacts business. 

Note. — A priynte banking company, or a xnanufacturiDg or commeroia] fl.*Di 
is also called a House. 

467. The Capital Stock of a corporation is the money (.'(:l- 
tributod and employed to carry on the business of "the company 

468. Joint Stock is the money or capital of any compary, 
incorporated or unincorporated. 

469. Scrip or Certificates of Stock are the papere or i :cii* 
ments issued by a corporation, giving the members their rosj^ ciiv6 
titles or claims to the joint capital. 

470. A Share is one of the equal parts into which wi: ital 
stock is divided. The value of a share in the original roi»h-ibu- 
tion of capital varies in different companies; in ban!v, i i.ouftnde, 
and railroad companies of recent organization, it :s iisuti^} ?]00. 

471. Stockholders are the owners of stock, eirhcr by s^irl^^pa 
title or by subsequent purchase. The stockholders C(...istitute tbo 

company. 

Notes. — J. The capital stock of any corporation is limited b/ he charter. Ai 
• general rule, odIv a portion w paid at Wie Wme qI %u\3(int\vv<&^ ^hc reaidM 
ing reaerred for fature outlays ot d\&V>Mr««\ii«u\a. 
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1 When the capital Ftock has been all paid in, monej niav be raii«c«l. if nen-?- 
lary, by loant, Fecurcd by uiortgiigc upon the properly. The O'tmit i.-Micd t\,T 
these luans entitle the huUlcr? to a fixetl rate of interoitt. 

3. Stocks, oa a general name, applies to the scrip un<l b«»nil.«* of u c«irji..raliiin, 
to government bonds and public securities, uud to uli pupvr representing joint 
capital or claims upon cori>onite bodies. 

4. The members of iin incorporntcd company nrc inilivi«ln;illy linblf fur the 
debts and obligations of Lbe company, to the amount of thrir intL-ri'.''t «ir .>>t*i(-k 
in the company, and to no greater amount. But the inenilier,'* of n firm • r )iou!<o 
are individually liable for all the debts and obligation.'* of the company, without 
regard to the amount of their share or interest in the concern. 

The calculations of percentage in stocks are treated in this work, 
under the heads of 

Stock-jobbing, Assessmcnto and Dividends, and Stock Invest- 
ments. 



STOCK-JOBBING. 

473. Stock-jobbing is the buying and sellin<< of Kt'x-ks \t'ith 
a view to realize gjiin from their rise and fall in the market. 

473. The Nominal or Par value of stuck is the sum for 
which the scrip or certificate is issued. 

474. The Market or Eeal value of stock is the sum for 
which it will sell. 

47«S. Stock is At Par when it sells lor its first cost, or 
nominal value. 

470* Stock is Above Par, at a premium or advance, when it 
sells for more than its nominal value. 

477. Stock is Below Par, or at a discount, when it sells fot 
less than its nominal value. 

NoTB. — When the business of a compuny \^nyn Inrf^c profitn to Uic stock- 
holders, the stuck will be worth more than iti> original co^lt; but when the bust' 
ness does not pay oxpenscs, the value of the stock will bo less thnn itn orifpnal 
cost. The average market value of stock generally varies directly a» thb rnte 
of profit which the business pays. 

^78* A Stock Broker is a person who buys '^nd sells stocks, 
either for himself, or as the agent of another. 

NoTB. — A person employed by a manufacturer, wholesale dealor, or cnmmiseion 
merohant, to seek customers and chtse bargaina, at or from his place of bu«ilue8S, 
is called a bmkerf of the class or kind corresptmding to his bueiness. 

470* Brokerage is the fee or compensation of a brokf^r. 
480. The calculations in stock-jobbing are based u^u the 
JfoDowing relatioaa : 
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I. Premium, discount, and brokerage arc each a percentagef 
computed upon the par value of the stock as the base. 

II. The market value of stock, or the proceeds of a pale, is the 
amount, or difference^ according as the sum is greater or less than 

the par value. 

NoTR 1. — In all eznmplee relating to stocks, $100 will be considered a share, 
unless otherwitie stated. 

EXAMPLES FOR PRACTICE. 

1. What cost 54 shares of Reading Eailroad stock, at 4 J ^o 

premium ? 

OPERATION. Analysis. We firit 

$5400 X .045 = 8243, premium. compute the premium 
85400 + ?248 == 5643, Am. upon the par value of the 

Or, stock, and find it to be 

5400 X 81.045 = 85643, Ans. $243 ; adding this to tlie 

^5400, we obtain the cost, 
or market value, $5643. Or, since every dollar of the stock will cost 
$1 plus the premium, or $1,045, $5400 will cost 5400 X $1.045 « 
$5643. 

2. What do I receive for 32 shares of telegraph stock, which a 
broker sells for me at 15 % discount charging \ % brokerage? 

OPERATION. Analysis. Adding 

.15+ .0025= ,1525 the rate of brokerage to 

$1.00 — 8.1525 = 8.8475 proceeds ^^ ''^*« ^^ discount, we 

of 81 of stock. ^ve -1525 ; hence ?1 

3200 X $.8475 = 82712, Am, will bring $1-$. 1525= 

$.8475, and $3200 wiU 
bring 3200 X $.8475 = $2712. 

3. I put 835400 into the hands of a broker to be invested in 
Missouri State Bonds, when their market value is 12 ^ below par; 
how many shares shall I receive, if the broker charges } ^ for 
his services? 

OPERATION. 

81.00 — 8.12 = $.88, market value of %l. 
$ .8S + 8.00i = .885, cost of $1. 
835400 -J- .885 =» 840000 = 400 shares, Ans. 

Analysis. Since the stock is 12 % below par, the market value of 

$1 18 $.88 ; adding the rate of \)tok.eta.|5^, ^^ ^oA ^^mX «hwj ^kMm rf 
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the stock will cost me $.885. Hence for $35400 i\w briik«T «an huy 
$35400 -T- .885 = §40000 = 400 shart-s. 

XoTBS. — 2. The rate of brokernge in New York city has be-jii fix-'-l hy riid- 
tom at I per cent. 

3. Since brokerage hns the flame baj^c.is the premium or liisc'iunu :)i- r tt,: nf 
brokerage may always be combined with the rate <if pronriniii tip ili.->->iNi.:, Wy 
addition or subtraction, a« the nature of the qu<.'i<tton niuv r<.->i*:in*. 

4. The price of stuck 'n usually quoted at a certain |ii.>r ccnr. i<f-th>? /•/'•••, cir 
nominal value. Thus stock at 4 ^ abuve par is quoted at UU •■; ; vt<M k ai .'> <^. 
below par is quoted at 95 ^ ; and so on. 

4. What is the market value of 15 Ohio State bunds at 11 - ^J ?: 

5. What shall I realize on 20 shares of Panama railmatl >ti>i:k 
at 135 %, brokerage at IJ % ? Ans. ^'2*\iVi. 

6. My agent bought for me 120 shares of X. Y. ('<Miii:tl rail- 
road stock, paying 80| %, and charging brokcra;^e at ^ V' : wiiat 
did the stock cost me ? A us. ?li 7 •'»'*. 

7. What cost 86 shares in the Merchaiitf«' Bank, at a jin-miuni 
of 7i %, brokerage \ %? 

8. A speculator invested $21910 in shares of the llarliiii rail- 
road, at a discount of 60f % ; how many shares did li*- iiw . ^ 

- 9. If 400 shares of the Bank of Commerce .sell lur J:M»1.*)U, 
what is the rate of premium ? A n.<. j ' ;; . 

10. A broker receives 848447 to be invested in b«iiid> of tlie 
Michigan Central railroad, at 941 % j how niucli stink can he 
buy, allowing H % brokerage? 

. 11 31 y agent sells 830 barrels of Genesee flour at i^C) por barrel, 
commission 5 5^, and invests the proceeds in stock of the IVnn- 
sylvania Coal Company, at 82} ^, charging i fjo for niakiiii^ the 
purchase; how many shares do I receive? Ans, f)7. 

12. I purchased 18 shares of Ocean Telegraph stock, par value 
$500 per share, at a premium of 2 ^, and sold the same at a dis- 
count of 28 9& ; what was my loss ? Am. S2700. 

NoTK 5. — The rate of loss is .02. H- .28 = ..30, or .30 %. 

13. A Speculator exchanged $3600 of railroad bonds, at 5 % 
discount, for 27 shares of Ptx>ck of the Suffolk Bank, at 3 9?^ 
premium, receiving the difference in cash ; how much money did 
he receive ? 

14. A meroluuit owning 52d shares in ihe Ametvcau EkXchange 
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Bank; worth 104 %, exchanges them for United States bonds 
worth 105 % ; how much of the latter stock does he receive? -»''-'* 

15. I purchased 12 shares of stock at a premium of 5 %, and 
Bold the same at a loss of ?06 ; what was the selling price ? ■ ^ ' 

16. Having bought 5t)i000 stock in the Cunard Line, at 2 % 
premium^ at what price must 1 sell it, to gain $2660 ? 

Ans, 106 %. 

17. A speculator bought 250 shares in a Carson Valley mining 
company at 103 %, and 150 shares of the Western Railroad stock 
at 05 % ; he exchanged the whole at the same rates, for shares in 
the N. Y. Central lltiilroad at 80 ffoy which he afterward sold at 
85 %. How much did he gain? Ans. $2500. 

18. I purchased stock at par^ and sold the same at 3 ^ pre- 
mium, thereby gaining ?750; how many shares did I purchase? -^' 

19. A broker bought Illinois State bonds at 103 %, and sold 
at 105 %. His profits were ?240; what was the amount of his 
purchase? Ans. 812000. 

20. A man invested in mining stock when it was 4 ^ above 
par, and afterward sold his shares at 5J % discount. His loss 
in trade was 8760; how many shares did he purchase? - — • 

21. I invested §6864 in Government bonds at 106 %, paying 
1} % brokerage, and afterward sold the stock at 112 ^c, paying 
IJ % brokerage; what was my gain? Ans. J208. 

22. How much money must be invested in stocks at 3 ^ ad 
vance, in order to gain $480 by selling at 7 ^i advance? ]'\Jfi^ 

23. How many shares of stock must be sold at 4 ^ discount, 
brokerage } %, to realize $4775? Ans, 50. 

INSTALLMENTS, ASSESSMENTS, AND DIVIDBNDF. 

481. An Installment is a portion of the capital sliK-k re- 
quired of the stockholders, as a payment on their subaeriptioTi. 

4:82. An Assessment is a suni required of Btt/ckboider*i, to 
meet the losses or the business expenses of the company. 

483* A Dividend is a sum paid to the stookholdens from >Ii# 
proBts of the business. 
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4:84. Oross Earnings are all the moneys received from the 
xegnlar business of the company. 

48«S« Het Earnings are the moneys left after paying expenses, 
losses, and the interest upon the bonds, if there be any. 

480. In the division of the net earnings, or the apportion- 
ment of dividends and assessments, the calculations are made by 
finding the rate per cent, which the sum to bo distributed or aa- 
sessed bears to the entire capital stock. Hence, 

487. Dividends and assessments arc a percentarje computed 
upon the par value of the stock as the base, 

# EXAMPLES FOR PRACTICE. 

1. The Long Island Insurance Company declares a dividend 
of 6 % ; what does A receive, who owns 14 shares ? 

Analysis. According to 

OPERATION. 449, wo multiply tlie ])aHO, 

$1400 X .06 = 884 $1400, by the rate, .00, and 

obtain the dividend, $84. 

2. A canal company whose subscribed funds amount to 384000j 
requires an installment of $6306 ; what per cent, must the stock- 
holders pay? 

OPERATION. Analysis. According to 

$6300 -5- 84000 = .07 i 450, we divide the in- 

stallment, $6300, which is 
perceniagCf by the base, .$84000, and obtain the rate, .07 J = 7} %. 

3. A man owns -56 shares of railroad stock, and the company 
has declared a dividend of 8 ^ ; what does he receive ? 

Ans. $448. 

4. I own $15000 in a mutual insurance company ] how many 
shares shall I possess after a dividend of 6 ^ has been declared, 
payable in stock t JLns. 159 shares. 

5. The Pittsburgh Gas Company declares a dividend of 15 % ; 
what will be received on 65 shares ? 

6. A received $600 from a 4 % dividend ; how much stooJr 
did he own? Am. $15000. 
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7. The paid-in capital of an insurance company is 8536000. 
It8 recei]>ts tor one year are ¥99280, and its losses and expenses 
are$5G400; what rate of dividend can it declare ? Anx, 8 %. 

b. T}io net earnings, of a western turnpike are $3616, and the 
amount of stock is 356000 ; if the company declare a dividend 
of f/oy what surplus revenue will it have? Ans. $256. 

' 9. 'J'he C{i})ital stock of the Boston and Lowell Railroad Co. 
is S^«:}0,()00, and its debt is «450000. Its gross earnings for the 
year ISiVS were $407399, and its expenses $217621. If the com- 
p:iny paid expenses, and interest on its debt at 5| %, and reserved 
?7«H, what dividend would a stockholder receive who owned 30 
shiires? Ans. $270. 

] 0. The charter of a new railroad company limits the stock to 
8800,000, of which 3 installments of 10 %, 25 %, and 35 %,re. 
spectively, have been already paid in. The expenditures in the con- 
btruction of the road have reached the sum of $540,000, and the 
estimated cost of completion is $400,000. If the company call in 
the final installment of its stock, and assess the Btookholders fbr tlie 
remaining outlay, what will be the rate % ? Atu, 17 i. 

11. The Bank of New York, having $156753.19 to distribute 
to the stockholders, declares a dividend of 5} % ; what is the 
amount of its capital? A7<s. $2,985,775 nearly. 

12. The passenger earnings of a western railroad in one year 
were $574375.25, the freight and mail earnings were $643672.36, 
the whole amount of disbursements were $651113.53, and" the 
»^ompany was able to declare a dividend of 8 % ; how much scrip 
had the company issued ? Ans. $7086676. 

13. Having received a stock dividend of 5 %, I find that I 
own 504 shares ; how many shares had I at first ? Ans. 480. 

14. I received a 6 % dividend on Philadelphia City railroad 
stock, and invested the money in the same stock at 75 ^o- My 
stock had then increased to $16200 ; what was the amount of my 
dividend? ' Ans. $900. 

15. A ferry company, whose stock is $28000, pays 5 % divi- 
dends semi-annually. The annual expenses of the ferry aie 

0:^930; what are the gross eammga^ A.tr», VJX^^ 



STOCKS. 279 

STOCK INVESTMENTS.'* 

4;S8« The net earnings of a corporation are usually divided 
among the stockholders, in semi-annual dividends. The income of 
capital stock is therefore fluctuating, being dependent upon the con- 
dition of business ; while the income arising fiom bonds, whether of 
government or corporations, is fixed, being a certain rate per cent., 
annually, of the par«value, or face of the bonds. 

489. Pederal or United States Securities are of two kinds^ 
viz., Bonds and Notes. 

Bonds are of two kinds. 

First, Those which are payable at a fixed date, and are known 
and quoted in commercial transactions by the rate of interest they 
bear, thus, : U. S. 6's, that is. United States Bonds bearing 6 % 
interest. 

Second, Those which are payable at a fixed date, but which may 
be paid at an earlier specified time, as the Government may elect. 
These are known and quoted in commercial transactions by a combi- 
nation of the two dates, thus : U. S. 5-20 's, or a combination of the 
rate of interest and the two dates, thus : U. S. 6's 5-20 ; that is, 
bonds bearing 6 % interest, which are payable in twenty years, but 
may be paid in five years, if the Government so elect. 

When it is necessary, in any transaction, to distinguish from each 
other different issues which bear the same rate of interest, this is 
done by adding the year in which they become due, thus : U. S. 5's 
of 71 ; U. S. 5's of 74; U. S. 6's 5-20 of '84; U. S. 6's 5-20 
of '85. 

Fetes are of two kinds. 

First, Those payable on demand, without interest, known as United 
States Legal-tender Notes, or, in common language, ** Green Backs." 

* The following eight, pages contain /o«r pages of neic matter, on U. S. Securities, 
Bonds, Treasury Notes, (iuld InveHtments, &c., to meet a necessity which did not 
exist at the time tliis book was w^ritten. 

The pupil will find the Cases, Kules, and Operations of the prcTious editions 
essentially the same in this, with additional examples, and other matter, which may 
be used or omitted ; so that the present may be used with the previous editions 
with little or no iacoavenience. 
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Second J Notes payable at a specified time, \*ith interest, 
as Treasury Notes. Of these, there are two kinds, — Six-p€ 
Compound-intei-est Notes, and Notes bearing T^V % intere 
latter known and quoted in commercial transactions as 7.30's. 

The nomenclature here explained is the one used in comi 
transactions, which involve similar securities of States or corpoi 

The interest on all bonds is payable in gold. 

The interest on notes is payable in Legal-tender Notes. 

When Bonds or Stock\are sold, a revenue stamp must b 
equal in value to one cent ohsQach $100, or fraction of $100, ( 
currency value. If sold by a OTQ^er, this is charged to the 
for whom they are sold. 

The following are the principal United States Securities : — 

BONDS. 

U. S. 6's of 1867. 

U. S. 6's of 1868. 

U. S. 6's of 1880. 

U. S. 6's of 1881. 

U. S. 5's of 1871. 

U. S. 5's of 1874. 

U. S. 5-20's, due in 1882, interest Q%. 

U. S. 5-20's, due in 1884, interest 6^. 

U. S. 5-20's, due in 1885, interest 6^ 

U. S. 10-40's, due i^ 1904, interest 5^. 

U. S. 5's (New), 1881. 

U. S. 4i*s " 1886. 

U. S. 4's " 1901. 

Pacific Kailroad 6's of 1895. 

Pacific Railroad 6's of 1896. 

NOTES. 

Compound-interest Notes of 1867. 
Compound-interest Notes of 1868. 
7.30 Notes of 1867. 
7.30 Notes of 1S6S, 
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CASS I. 

490. To And what incomo any investment will pro- 
duce. J -. ' 

1. What i^iome will be obtained by investing $G840 in stock 

bearing 6 ^, and purchased at 95 ^ '? 

OPERATIOX. AXALYSIS. We di- 

$6840 - .95 = $7200, stock purchased, l'^^ ^^f investment 

$7200 X .06 = $432, annual income. ^^^^^' ^^ ^^*^ ^'^^ °^ 

SI, and obtain 87200, 

the stock which the investment will purchase, (452)* And since the 

stock bears 6 % interest, we have S7200 X -06 = $432, the annual 

income obtained by the investment. Hence, 

Rule. — Find how much stock the investment will purchase^ and 
then compute the income at the given rate upon the par value. 

EXAMPLES FOR PRACTICE. 

1. The trustees of a school invested $35374.80 in the U. S. 
6 % bonds as a teachers' fund, purchasing the stock at 102^ 'yV 

if the salary of the Principal be $1000, what sum will be left to pay - 
assistants? Ans. $725.00. 

2. A young man, receiving a legacy of $48000, invested one half 
b 5 % stock at 95 J %, and the other half in G % stock at 112 %, 
paying brokerage at } ^ ; what annual incomo did lie secure from 
his legacy? Ans. $2530. 

3. I have 32300 to invest, and can buy New York Central C's 
at 85 %, or New York Central 7 's at 95 % ; how much more prof 
itable will the latter be than the foriner,' per year ? 

4.. A owns a fi»r:i w'l.'h nnts for $411 45 per annum. If he 
Bell the same for $8221>, .>rd ii.vest the proceeds in U. S. 5-20's of 
'84, at 105 %, payiniT .V «/> l)rokerage, will his yearly incomo bo 
ncreasedor diminishod, and liov much? Ans. Increased $56.55. 
^ 5. A sold $87 (»0 of U. S. 5-20's of '84 at 104 %, paying for 
necessaiy revenue .stauvp«<, and invested the proceeds in U. S. 10-40's 
■t 94 ^, brokerJigc \ % both for selling and buying. Did he gain 
or lose by the ex«;hauge, and bow mucu annually ? 



282 PERCENTAGE. 

GASB n. 

491* To find what sum must be invested to obtain a 
given income. 

I. What sum must be invested in Virginia 5 per cent, bonds, 
purchasable at 80 % , to obtain an income of $600 ? 

OPERATION. Analysis. Sin<« 

$600 -f- .05 = ?12000, stock required. ^1 o^ ^^^ stock wi i 
$12000X .80 = $9600, cost or mvestment. obtain $.05 income, 

to obtain $600 will 
require $600 -^. 05 = $12000, (Case 1). Multiplying the par value 
of the stock by the market price of $1, we have $12000 X .80 = 
$9600, the cost of the required stock, or the sum to be invested. 
Hence the 

Rule. I. Divide the given income by the ^o ^hich the stock 
pays ; the quotient will he the par value of the stock required. 

II. Multiply the par value of the stock by the market value of 
one dollar of the stock / the product will be the required investment, 

EXAMPLES FOR PRACTICE. 

1. If Missouri State 6's are 16 % below par, what sum must be 
invested in this stock to obtain an income of $960 ? 

_2. What sum must I invest in U. S. 5-20's of '82 at 96} %" i 
brokerage J %, to secure an annual income of $1500. 

Ans. $24250. 

3. How much must I invest in U. S. 7-30's, at 106 %, that my 
annual income may be $1752 ? Ans. $25440. i 

4. If 1 sell $15600 U. S. 10-40's at 97 %, and invest a Buf- ^ 
ficicnt amount of thd proceeds in U. S. 5-20's of '85 at 107 % to 
yield an annual income of $540, and buy a house with the re- 
mainder, how much will the house cost me ? Ans. $5502. 

5. Charloi C. Thomson, through his broker, invested a certain 
sum of money in [I. S. O's 5-20 at 107^ %, and twice as much in 
U. S. 10~40's at 98^ ^/c- broktrj-nire in each case ^ %. His in- 
come from l><>th investments wa,^ $1674. How much did ho invest 
in each kind of stf»ck ? 

Jns. Yix^t \xxA, %¥:m^. Sw^wd kind,. $21384. 
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CASE III. 

493* To find what per cent, the income is of the in- 
vestment, when stock is purchased at a given price. 

1. What per cent, of my investment shall I secure by jjunthasing 
(he New York 7 per cents, at 105 % ? 

Analysis. Since Si of the stwk 
OPERATION. will cost Sl.05, and pat/ S.()7, the in- 

.07 -f- 1.05 = C§ %. come is ^^ = CJ % of the invest- 

ment. Hence the 

Rule. Divide the anniial rate of income which the stock ftears 
hy the price of the stock / the quotient will be the rate \ipon the in- 
vestment. 

EXAMPLES FOR PRACTICE. 

1. What per cent, of his money will a man obtain by investing 
in 6 per cent, stock at 108 % ? Ans. 5^ %. 

What is the rate of income upon money invested in per cent, 
bonds, purchased at a discount of IG % ? Ans. 7f %. 

3. Panama railroad stock is at a premium of 84 .\ ^/c, and the 
charge for brokerage is IJ % ; what will Ihj the rat(; of income on 
an investment in these funds if the stock pays a dividend of 8^, % 
annually? Ans. G^ %. 

4. Which is the better investment, to buy 5's at 70 %, or C's 
at80 %? 

5. Which is the more profitable, to buy 8's at 120 % , or 5's at 

What is the rate of income upon money invested in U. S. 
>?-30's at lOG % ? Ans. G^7^ %. 

7. Which is the better investment, U. S. 5-20's of '84 at 
108 J %, or U. S. 10— 40's at 98 %, and how nmch per cent, per 
amium? Ans^\5. S. 5-20'8, ^«,% %• 

S; If a man invest $10000 m U. S. 10-40's at 98 %, and ex- 
changes them at par for U. S. 7-30's at 102 %, what is his rate of 
income? 

9. What per cent of his money will a man gain by investing in 
Pacific TLsaiioad 6'a at 10b % ? 
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CASE IT. 

493. To find the price at which stock nnist be pur* 
chased to obtain a given rate upon the investment. 

1. At what price must 6 per cent, stocks be purchased in order 
to obtain 8 % income on the investment ? 

OPERATION. Analysis. Since $.06, the in- 

A /%/» _^ rvo A^-p. come of Si of the stock, is 8 % ot 

* the sum paid for it, we have, (448)^ 

$.06 -f- .08 = $75, the purchase price. Hence, 

B.UL£. Divide the anniuil rate of income which the stock bears 
by the rate required on the investment ; the quotient wiU be the 
price of the stock. 

EXAMPLES FOB PRACTICE. 

1. What must I pay for Government 5 per cents., that my in- 
vestment may yield 8 % ? Ans. 62^^ %. 

2. At what rate of discount must the Vermont 6 per cent, hondg 
be purchased that the person investing may secure 6^ ^ upon his 
money? • Jns. 4 %. 

3. What rate of premium does 7 per cent, stock bear in the ma^ 
ket when an investment pays 6 % ? 

4. A speculator invested in a Life Insurance Company, and re* 
ceived a dividend of 6 % , which was 8 J % on his investment ; at 
what price did he purchase? Ans, ^12^0* 

5. What must I pay for U. S. 10-40's, that my investment may 
yield 6 % ? Ans. 83^ %. 

6. What rate of premium does U. S. 6's 5-20 bear in market 
when an investment pays 5 % ? 

7. At what rate of discount must U S. 7-30's be purchased, 
that the investment shall yield 10 % ? 

8. What must I pay for government 6's of '81, tbat mj invest 
ment may yield 7 % ? 
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GOLD INVESTMENTS. 

493 ft« Ctirrency is a term used in commercial language, Firgty 

To denote the aggregate of Specie and Bilb of Exchange, Bank 

Bills, Treasury Notes, and other substitutes for money employed in 

buying, selling, and carrying on exchange of commodities between 

various nations. Second^ To denote whatever circulating medium is 

ttsed in any country as a substitute for the government standard. In 

liiis latter sense, the paper circulating medium, when below par, is 

called Currency, to distinguish it from gold and silver. If, from any 

cause, the paper medium depreciates in value, as it has done in the 

United States, gold becomes an object of investment, the same as 

stocks. In commercial language, gold is represented as rising and 

falling ; but gold being the standard of value, it cannot vary. The 

variation is in the medium of circulation substituted for gold ; hence, 

when gold is said to be at a premium, the currency, or circulating 

medium, is made the standard, while it is virtually below par. 

CASE I. 

To change gold into currency. 

1. How much currency can be bought for $150 in gold when 
gold is at 170 % ? 

OPERATION. Analysis. Since a dollar of gold is 

At -A vx ^-/\ d».r»irc worth $1.70 in currency, there can be 

5>l./0 X 10" = ^ZOO ^. -fc,^^ /. i_ 1^ 

as many times $170 of currency bought 

as there are dollars of gold. Therefore, Si. 70 X 150 = $255 is the 

amount of currency which can be purchased for $150 in gold. 

Rule. Multiply the value of one dollar of gold in currency by 
the number of dollars of gold, 

2. What is the value, in current funds, of $250.47 gold, when 
gold is at 142} % ? Ans, $357,546 — . 

3. If a person holds $6000 U. S. 10-40's, what would be his an 
nual income" in current funds if gold is at 157 % ? Ans. $471. 

4. A merchant purchased a bill of goods for which he was to pay 
$7000 in currency, or $5500 in gold, at his option.. Will he gain 
or lose by accepting the latter proposition, gold being at 138^ %, 
ind how much in currency ? Ans. \i(vsft %^^^\ .^^ . 
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5. Bought broadcloth @ S3 in gold, and sold tho same @ $4 in 
CDirency. Did 1 gain or lose by the transaction, and how much per 
cent, in currency, gold being at 140 % V Ans. Lost 4if %. 

-' - 6. A broker invested $3000 of gold in U. S. G's, which were 
worth 102 % in currency. What was his annual income from the 
investment, gold being at 134 % ? and what the rate per cent. ? 

Ans. to Jirsf, $236.47, gold = 7J4 ^ currency. 
..' "7. A gentleman invested $10,000, current funds, in U. S. 6-20's 
of '85, at 104 %. What will be his annual income in currency 
when gold is at 137 % ? Ans. $790.38 A- 

CASE II. 

To change currency into gold. 

1. How much gold can be purchased for $75 current funds, gold 
being at 150 % ? 

Analysis. A dollar of jgold cost SI. 50 

OPERATION. in currencv, therefore there can be as 

$75 -i- $1.50 = 50 many dollars of gold purchased for $75 in 

currency as $1.50 is contained times in $75. 

Rule. Divide the amount in cnrrency by the price of gold, 

2. What is the value in gold of a dollar in currency when gold 
is at 203 % ? Ans. $.49|/^. 

3. Gold being the standard, what is the rate of discount upon cu^ 
rent funds when gold is at 134 %, 150 %, 175 %, 180 %, 215 % 
and 398 % ? Am. to frst, 25f? %. Ans. to last, 74^ J %• 

4. What is gold quoted at when a dollar in currency is worth 20 
cents in gold, 30 cts., 50 cts., 15 cts., 25 cts., and 72 cts. ? 

5. How many yards of cotton, at 25 cts. in gold, can be purchased 
for $250 current funds, when gold is at 175 % ? 

Ans. 57 If yds. 
•*• G. Sold STSOO 7.30 Treasury Notes, at 105 %, and invested the 
proceeds in gold at 145 %, with which I bought U. S. 10-40's al 
00 % in gold. Will my yearly income bo increased or diminished 
the transaction, and how much in gold? Ans. Increased $78. 
. Which is tho better investment, a bond and mortgage at 7 ^L- 
J. S. 10-40's, gold being 134 ; and what per oent. i»go)d^ 
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PROFIT AND LOSS. 

494:. Profit and Loss are commercial terms, used to oxprcjv 
the srain or loss in business transactions. 

49«S« Gains and losses are usually estimated at some rate j.cr 
c^,nt. on the money first expended or invested. Jlence 

L Profit and loss are reckoned as percentage upon the prime or 
^rst cost of the goods as the base. 

n. The selling price of the goods is ammmt or differcncr, ac- 
cording as it is greater or less than the prime cost. 

EXAMPLES FOR PRACTICE. 

1. A merchant bought cloth for 83.25 per yard, and gained 
8 ^ in selling ; what was the selling price ? 

OPERATION. Analysis. Multi- 

$3.25 X .08 = J.26, advance in price. ply»ng the prime 

$3.25 + .26 = $3.51, selling price. cost, S3.25, w^ich is 

Qp the hase of gain, 

J3.25 X 1.08 = $3.51, Belling price. (\)' ''^ '*"' '''';• 

MiS, we nave 5^.J(), 
the gain, which added to the cost gives $3.51, the selling price. Or, 
since the rate of gain is 8 %, that which cost $1 will bring $L08, 
and the selling price will be 1.08 times the buying price. Ilenoo 
$3.25 X 1.08 = $3.51, the selling price. 

2. A jobber invested $2560 in dry goods, and realized $384 
net profit ; what was the rate per cent, of his gain ? 

OPERATION Analysis. According to 

J884 -f- $2560 = 15 % (Prob.II, 450), we divide the 

gain, $384, which is ^^crceni- 
age, by the cost, $2560, which is the hasCj £.nd obtain 15 = 15 % , the 
rate of gain. 

3. A produce dealer sold a shipment of wheat at a loss of 5 %. 
realizing as the net proceeds, $8170 ; what was the cost ? 

OPiXATioir. Akaltsis. According lo 

II .00 — .05 — .95 (Prob. Y , 453), we divide the 

8170 -f- .95 = 98600; Am. net proceeds, $8170, which 

is difference, (448), by 1 
mhuuihemUoiloBB, or .95, and obtMH ihe base, Qt Y^m<^ <d»i^VRfi^ 
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4. A merchant pays 87650 for a stock of spring goods ; if h% 
sell at an advance of 20 ^ upon the purchase price, what will be 
his profits, after deducting $480 for expenses ? Ans. $1050. 

5. Bought 320 yards of calico @ 15 cents, and sold it at a 
reduction of 2 J % ; what was the entire loss? 

6. A dealer having bought 30 barrels of apples at $3.50 per 
barrel, and shipped them at an expense of $5.38, to be sold on 
commission of 5 %, what will be his whole loss if the selling 
price is 10 % below the purchase price ? Ans, $20.60^. 

~^-~7. Bought corn at $.50 a bushel; at what price most it be sold 
to gain 33 J per cent. ? 

8. Bought fish at $4.25 per quintal, and sold the same at $4.93; 
what was my gain per cent. ? Ans. 16 ^o 

9. Bought a hogshead of sugar containing 9 cwt. 44 lb., for $59; 
paid $4.72 for freight and cartage; at what price per pound most 
it be sold to gain 20 per cent, on the buying price ? 
/'lO'. A wine merchant bought a hogshead of wine for $157.50; 
a part having leaked out he sold the remainder for $3.32} a gallon, 
and found his loss to be 5 per cent, on the cost; how many gallons 
leaked out? Ans^ 18. 

1 1. Sold a farm of 106 A. 150 P. for $96 an acre, and gained 
1 8 per cent, on the cost ; how much did the whole farm cost ? 

Ans. $8700. 

12. A lumberman sold 36840 feet of lumber at $21.12 per M, 
and gained 28 per cent. ; how m'lch would he have gained or lost, 
had he sold it at $17 per M ? Ans. $18.42, gained. 

13. A speculator bought share» in a mining companj when the 
stock was 4 % below par, and sold the same when it was 28 ^ 
below par ; what per cent, did he lose on his investment ? 

14. A machinist sold a fire engine for $7050, and lost 6 per 
2ent. on its cost ; for how much ought he to have sold it to gain 
12 J percent.? Ans. $8487.50. 

15. Sold my carriage at 30 per cent, gain, and with the money 
bought another, which I sold for $182, and lost 12^ per cent; 
how much did each carriage cost m^ . f First, $160; 

./ "* I Second, $208. 
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16. Gaffhey Burke & Co. bought a quantity of dry pioods for 

J6840; they sold t of them at 15 per cent, profit, J at Is J per 

cent., J at 20 per cent., and the remainder at 33i per cent, profit; 

lio\7 much was the average gain per cent., and how much the whole 

guin ? A718. 21} ^ gain ; 11482, entire gain. 

A7. If I buy a piece of land, and it increases in value each 

year at the rate of 50 per cent, on the value of the previous year, 

for 4 years, and then'is worth $1*2000, how much did it coj^tJ* 

18. A Western merchant bought wheat as follows : GOO bushels 
of red Southern @ $1.80, 1200 bushels of white .Michigan (a) 
$1.62^, and 200 bushels of Chicago spring, (a) $1.25. He 
shipped the whole to his correspondent in BuiTalo, who sold tho 
first two kinds at an advance of 20 % in the price, and the bal- 
ance at $1.20 per bushel, and deducting from the gross avails his 
commission at 5 ^, and $254.60 for expenses, returned to the 
consignor the net proceeds. What was the rate of tho merchant^ 
gain? An 8, 4i ^;. 

19. A broker buys stock when it is 20 f/f) below par, and fsells 
it when it is 16 % below par ; what is his rate of gain ? 

20. A man has 5 per cent, stock the market value of which is 
78 % ; if he sells it, and takes in exchange 6 % stock at 4 ^ 
premium, what per cent, of his annual income dixaa he lose ? 

- 21. A machinist sold 24 grain-drills for $125 each. On one 
half of them he gained 25 per cent., and on the remainder he 
lost 25 per cent; did he gainij.or lose on the whole, and how 
much ? A ns. Lost $200. 

22. Bought land at $30 an acre ; how much must 1 ask an acre, 
that I may abate 25 per cent, from my asking price, and still make 
20 per cent, on the purchase money ? Ans. $48. 

23. A salesman asked an advance of 20 per cent, on the cost 
of some goods, but was obliged to sell at 20 per cent, less than 
his asking price ; did he gain or lose, and how much per cent. ? 

24. A Southern merchant ships to his agent in lioston, a quan- 
tity of sugar consisting of 200 bbl. of New Orleans, each containing 
216 Ib.y purchased at 5 cents per pound, and 560 bbl. of West 
Indisy escb eontaining 200 Ih., purchased at h\ e&\i\& ^t y^>»A. 
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The agent's aceonnt of sales shoirs a loss of 1 ^^ on the New Or- 
leans, and 9 profit of §| ^o on the TVest India sugar ; does the 
merchant gain or lose on the whole consignment, and what per 
cent.? Aris. Gains | ^. 

25. A grocer sold a hogshead of molasses for 931.50, which 
p:as a reduction of 30 % from the prime cost; what was the pur- 
chase price paid per gallon ? 

26. A speculator sold stock at a discount of 7| %, and made 
.a profit of 5 % ; at what rate of discount had he purchased the 

stock? Ans. 12 %. 

27. A dry-goods merchant sells delaines for 2^ cents per yard 
more than they cost, and realizes a profit of 8 % ; what was the 
cost per yard ? Ans, S.31|. 

28. If I make a profit of 18| % hy selling hroadcloth for ?.75 
per yard aboye cost, how much must I adyance on this price to 
realize a profit of 31| % ? 

29. A speculator gained 30 % on | of his investment, and lost 
5 % on the remainder, and his net profits were $720. What 
would have been his profits, had he gained 30 ^ on | and lost 
5 ^/n on the remainder? Aiis. $405. 

30. A man wishing to sell his real estate asked 36 per cent 
more than it cost him, but he finally sold it for 16 per cent, less 
than his asking price. He gained by the transaction $740.48. 
How much did the estate cost him, what was his asking price, and 
for how much did he sell it ? 

Ans. Cost, $5200; asking price, $7072; sold for $6940.48. * 

31. Sold I of a barrel of beef for what the whole barrel cost; 
what per cent, did I gain on the part sold ? 

32. ^Bought 4 hogsheads of molasses, each containing 84 gal- 
lons, at i>37} a gallon, and paid $7.50 for "freight and cartage. 
Allowing i per cent, for leakage and waste, 4 per cent, of the sales 
for bad debt^, and 1 per cent, of the remainder for collecting, foi 
how much per gallon must I sell it to make a net gain of 25 per 
cent, on the whole cost ? Aru, $055-}-. 
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INSURANCE. 

49iB. Insurance is security guaranteed by one party to ano- 
ther, against loss, damage, or risk. It is of two kinds; insurance 
on property, and insurance on life. 

497. The Insurer or Underwriter is the party taking the 
risk. 

498. The Insured or Assured is the party protected. 
499* The Policy is the written contract between the parties. 
SOO* Premium is the sum paid for insurance. It is always a 

certain per cent, of the sum insured, varying according to the 
degree or nature of risk assumed, and payable annually or at stated 
intervals. 

XoTR9. — 1. Insurance busineflfi in generally conducted by joint stock compa- 
nies, though sometimes by individual?. 

2. A Mntttnl Inturanre company is one in which each person insured is enti- 
tled to a share in the profits of the concern. 

3. The act of insuring is sometimes called taking a risk, 

FIRE AND MARINE INSURANCE. 

SOI* Insurance on property is of two kinds; Fire Tnmranre 
and Marine Insurance. 

Fire Insurance is security against loss of property by fire. 

Marine Insurance is security against the loss of vessel or cuhgo 
by the casualties of navigation. 

S09. The Sum Covered by insurance is the difference be- 
tween the sum insured and the premium paid. 

Notes. — 1. As security against frnud. most insunincc compnnies take ri.xks nt 
not more than two- thirds of the full vnluc of the property inMirod. 

2. When insured property suffers damage less than the ainouiit of the policy, 
the insurers are required to pay only the estimated loss. 

SOS* The calculations in insurance are based upon th^ fcl- 
lowing relations : 

I. Premium is perrenta/j/e (443). 

II. The sum insured is the base of premium. 

III. The sum covered by insurance is difference. 

EXAMPLES FOR PRACTICK. 

1. Wliat premium must be paid for insuring my stock of goods 
lo the uaumnt of $5760 at U %f 
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OPERATION. Analysis. According ts 

?5760 X .0125 = $72, Ana. Prob. I, (448), we miiltiply 

$5760, the base of premium, 
by .0125, the rate, and o])tain $72, the premium. 

2. For what sum must a granary be insured at 2 ^ in orderia 
cover the loss of the wheat, valued at $1617 ? 

OPERATION. Analysis. According to 

1.00 — .02 = .98 Prob. V, (458), we divide tho 

$1017 -T- .08 = $1650, Ans. sum to be covered, $1617, 

which is difference, by 1 
minus the rate of premium, and obtain $1650, the hcue of premium, 
or the sum to be insured. 

Proof. $1650 X .02 = $33, premium ; $1650 — - $33 = $1617, the 
sum covered. 

*^. "What must be paid for an insurance of $5860 at 1} ^^ ? 

4. What is the premium of $S60 at } % ? An$. $4.30. 

5. What is the premium for an insurance of $3500 on my house 
and barn, at U % ? Ans. $43.75. 

6. A fishing craft, insured for $10000 at 2 J %, was totally 
wreckcci ; how much of the loss was covered ? Ans. 19775. 

7. A hotel valued at $10000 has been insured for $6000 at 
li %, $5.50 being charged for the policy and the survey of the 
premises ; if it should be destroyed by fire, what loss would tbe 
owner suft'er? Ans. $4080.50. 

8. A merchant whose stock in trade is worth $12000, gets the 
goods insured for | of their value, at J % ; if in a conflagratioo 
he saves only $2000 of the stock, what actual loss will he sustain? 

9. If I take a risk of $86000 at 2 J %, and re-insure i of i* 
at 3 % , what is my balance of the premium ? Ans. $860. 

10. I pay $12 for an insurance of $800 ; what is the rate of 
premium? Ans. IJ ^. 

1 1 . A trader got a shipment of 500 barrels of flour insured for 
80 ^c 0^ i^s cost, at 31 f/oy paying $107.25 premium; at what 
price per barrel did he purchase the flour ? Ans. $8.25. 

12. The Astor Insurance Company took a risk of $16000, fi* 
A premivm of $280 ; what was the rate of insurance ? 

13. A whaling merchant g<Q\A 'ViiaNe^e.A \\i^\n^lw^iflJ)AMh 
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tie Gallatin Company, at f %, and for 830000 in the Howard 
Company, at J ^ ; what rate of premium does he pay on the whole 
insurance? Ans. | %. 

14. If it cost $46.75 to insure a store for } of its value, at 1| 
%, what is the store worth ? Ans. 86800. 

15. For what sum must I get my library insured at H %, to 
cover a loss of 87910 ? Ans. 88000. 

16. What will be the premium for insuring at 2| %, to cover 
S27320? Ans. 8680. 

17. A shipment of pork was insured at 4| ^, to cover i of its 
value. The premium paid was 8122.50; what was the pork 
worth? Ans. 84284. 

18. A gentleman obtained an insurance on his house for f of 
its value, at IJ ^ annually. After paying 5 instalments of pre- 
mium, the house was destroyed by fire, in consequence of which 
he suffered a loss of 82940 ; what was the value of the house ? 

Ans, 80600. 

19. A man's property is insured at 2J % payable annually; in 
how many years will the premium equal the policy ? 

20. A company took a risk at 2} ^, and re-insured | of it in 
another company at 2 J ffc The premium received exceeded the 
premium paid by 872. What was the amount of the risk ? 

21. The Commercial Insurance Company issued a policy of 
insurance on an East India merchantman for j of the estimated 
value of ship and cargo, at 4} % , and immediately re-insured \ 
of the risk in the Manhatte.n Company, at 3 ^. During the out- 
ward voyage the ship was wrecked, and the Manhattan Company 
lost $1350 more than the Commercial Company; what did the 
owners lose? Am, 840590. 

LIFE INSURANCK.* 

S04I* Life Insurance is a contract by which a company agrees 
o pay a certain sum of money on the death of an individual, to 
lis heirs, or to himself if he survive a certain number of years, in 

* This entire article was prepared by aProfeMnoi^ k.cX?QAX^, 
25* 
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consideration of an annual premium to be paid danng life or for a 
limited number of yeai*s. 

SOS* llie following are tbe principal kinds of policies issaed 
by a Life Insurance Company : 

1st. Life policies, payable at the death of the pei*8on insured, the 
annual premium to continue during life, called continued premium 
life policies. 

2d. Life policies, payable at the death of the person insured, the 
annual premium to continue 10 years, 6 years, or only 1 year, called 
ten, five, or single payment life policies. 

3d. Endowment policies, payable to the person insured, at the 
end of a certain number of yeai-s, as ten, fifteen, twenty, twenty- 
five, thirty or thirty-five, or to his heirs if he dies sooner. Annual 
premium to continue during the existence of the policy. 

4th. Endowment policies, payable as the preceding, but the pay- 
ments all to be made in one, five, or ten years. 

tSOG* The rates of premium for Life Insurance, as fixed by dif- 
ferent Companies, are based on the probabilities of life, determined 
by a table of mortality, and the probable rates of interest which 
money will bear, and a loading or margin for expenses. 

997* A Table of mortality shows how many persons out of a 
given number (as lOOOO), insuring at any age, may be expected to 
die the first, second, and third year, and so on until they are all dead. 

308. The premium consists of three elements: 

Ist. Reserve, or that portion of each premium which must be 
kept and improved by interest (usually four per cent,), to pay the 
policy at its certain maturity. 

2d. An estimated amount for each man's share of the annual 
losses of the Company. 

3d. Loading, or a certain per cent, of the premium to meet cur- 
rent expenses. 

«S09« Most Companies in this country are mutual, and divide 
*he profits among the policy holders. The profits result from the 

)mpany realizing upon the reserved fund more than the assumed 

te of interest, /o«*r per cent,, and from the losses by death being 
its than was assumed in making the premium, and from the load- 
>. vig or m&rgin being more than the cxi^euae%« 
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Dividenda are declared at the end of the firet, second, third, or 
fonrth year, and may be applied to reduce the annual preuiium or 
to iDcreaae the policy. 

Nona.— 1. Ono-hnlf of tbo premitun in rflwi p»id by • note, tnd the dividand* 
m afterward applied towiird e«Qcelinz tlie noWa. 
1. Tlie following Inbit lalcn bai 



I. Stoolc Conipuiiies make no dividnnda lo poliov boldera^ but goaar 
I nt* at premJDiii SO to 80 per oant. leia than the Uiitual Compuuos. 
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EXAMPLES FOR PRACTICE. 



1. What sura must a raan aged 33 pay annually for life 
life policy of $7600? 

What sura annually for ten years ? 

What Bum annually for five ^ew^'\ 

What soffl in a single paymeiut'l 
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oPBfiATiOK. Analysis. AVe multiply 

$24.78 X 7,600 = $185.85, Ans. the rate per tlioiisaiid, found 

60.10 X 7,600 = 375.76, Ans. opposite age 33, Life Table, 

86.62 X 7,600 = 649.66, Ans. by the number of thou- 

381.73 X 7,600 =2862.985, ^««. sands, expressing the hun- 
dreds, tens, and units, decimally. 

" 2. A man 30 years of age takes a life policy in a Mutual Com- 
pany, for $6000, the premiums continuing until death. The divi- 
dend reduces the annual premium an average of 30J^. IJe dies 
after making 21 payments ; how much more money will his family 
receive than he has paid to* the Company ? Ans, $3331.55. 

3. What annual premium will a man aged 36 years pay to secure 
an endowment policy for $5000, payable to himself in 20 years, or 
to bis hei 1*8 if death occurs prior ? Ans, $260,55. 

4. A young man aged 27 takes an endowment policy for $4000, 
payable to himself in 26 years. If the dividend increases his policy 
12400, how much more will he receive than he has paid the Com- 
pany? Ans, $2048.00. 

5. A clergyman aged 46 takes an endowment policy for $3000, 
payable to himself in 16 years, or to his family at death, and dies 
after making 13 payments. How much money would he have 
saved had he taken a policy for the same amount on the continued 
payment life plan ? Ans. $1332.63. 

'^. A merchant aged 49 insures for $8000 on the single payment 
life plan, and dies in the fourth year thereafter. How. much less 
Would his insurance have cost hjm had he insured on the 6 pay- 
tuent life plan ? Ans, $338.96. 

7. A lawyer aged 31 years insures in the Mutual Life Insurance 
[Company of N. Y. for $10000, payable to himself in 20 years. If 
-he dividends increase the policy $7000, how much more will he 
receive than he has paid the Company, reckoning 6^ simple inter- 
^t on his payments ? Ans, $1110.76. 

NoTK. — ^Ist payment is at interest 20 years, 2d, 19 years, 8d, 18 years, &e., &c 

8. A has his life msured at the age of 26 ; B insures at the a^e 
d/ 33, eseb taking ^ life policy^ premiums "^^ttjaXA^ wwMA ^^»!^\ 
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what will l)c the age of each, when the amount of premium paid . 
bhall cxcocd the face of the policy ? Ans, A, 75 yrs, ; B, 72yr8. 7 ». 

0. A person at age of 34 had his life insured for $6000, paj- i 
ments made in 10 years. When he died there was a net gain to Lis 
family of $4463.40 ; how many payments had he made! Ans.L 

10. A gentleman aged 40 insures his life in the Conn, Mutual 
Life Ins. Co. for $5000, premiums to continue until death. After 
the fourth year his premium is reduced one-half by the dividend 
What will be the total amount of premiums paid in thirty years? 

Ans. $2660.60. 
/Vll. A clergyman insured for $6000 in 1843, in the Mutual Life 
Insurance Company of New York, at an annual premium of 
$175.50, and died in 1865. Tlie amount paid to his heira, includ- 
ing dividenl additions, was $8637.34. IIow much better was Ibis 

than a compound interest investment at 6 J^ ? Ans, $566.22. 
NoT£. — Tlio atnouut of $1 per annum for 22 years at 6% comp. inter« is |45.( 



TAXES. 

SIO. A Tax is a sum of money assessed on the person or pro* 
perty of an individual, for public purposes. 

«S11» A Poll Tax is a certain sum required of each male citl 
zen liable to taxation, without regard to his property. Each person 
so taxed is called n j^olL 

•S13. A Property Tax is a sum required of each person own- 
ing property, and is always a certain per cent, of the estimated 
value of his property. 

^13. An Assessment Roll is a list or schedule containing the 
names of all the persons liable to taxation in the district or com- 
pany to bo assessed, and the valuation of each person's taxable 
property. 

«S14, Assessors are the persons appointed to prepare the as- 
sessment roll, and apportion the taxes. 

1. In a certain town a tax of $4000 is to be assessed. There 

are 400 polls to be assessed $.50 each, and the valuation of the 

taxable property, as shown by the assessment roll, is $950000; 

what will be the property tax on $1, and how much will be A's 

tax, whose property is valued al %^bQQ , ^\A^\ia ^^ki^ ^ ^ ijplbf 



TAXES. 



299 



OPISATION. 

.50 X 400 SB S200, amount assessed on the polls. 
(000 — $200 = 93800^ amount to be assessed on propertj. 
5800 -V- »950000 = .004^ rate of taxation ; 
5500 X .004 = $14, A's property tax ; 

.50 X 3 « 1.50 , A's poll tax; 

$15.50, amount of A's tax. Hence the 

ULE. I. Find the amount o/ poU tax, if any, and subtract tt 

n the whole tax to he assessed; the remainder will he Uve prop- 
tax. 

'., Divide the proper^ tax hy the whole amount of taxable 

oerty ; the quotient will he the rate of taxation. 

[I. MvUiply each man's taxable property by the rate of taxa- 
and to the product add his poll taXj if any ; the resuU will he 

ohole ammmt of his tax. 

iTB. — When a tax is to be apportioned among a large number of individually 
peraiion is greatly facilitated by first finding the tax on $1, $2, $3, etc., to 
cben on $10, $20, $30, etc, to $90, and so on, and arranging the results ai 
a following 

TABLB. 
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24. 
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700 


2.80 


7000 


28. 




.032 


80 


.32 


800 


3.20 


8000 


32. 




.036 


90 


.36 


900 


3.60 


9000 


30. 



EXAMPLES FOE PRAOTICB. 



. According to the conditions of the last example, what would 
;he tax of a person whose propertj was valued at 2465| and 
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OPERATION. 






the table we find that 








The tax on »2000 




is 


$8.00 


" « *' 400 




a 


1.60 


U ii u 60 




n 


.24 


U U <( 5 




u 


.02 


And " " »< 2 


polls 


t( 


1.00 



Whole tax " »10.86, Ans. 

2. What would A's tax be, who is assessed for 88630, and? 
polls? A718. 835.62. 

3. How much will C's tax be, who is assessed for $987, and 1 
poll? Ans. $4,448. 

4. The estimated expenses of a certain town for one year are 
86319, and the balance on hand in the public treasury is $654. 
There are 2156 polls to be assessed at 8.25 each, and taxable pro- 
perty to the amount of 81864000. Besides the toWn tax, there 
is a county tax of 1 J mills on a doHar, and a State tax of i of a • 
mill on a dollar. Required the whole amount of A's tax, whose 
property is valued at 832500, and who pays for 3 polls. 

5. What does a non-resident pay, who owns property in the 
same town to the amount of $16840 ? Ans. $79.99. 

6. What sum must be assessed in order to raise a net amount 

of 85561.50, and pay the commission for collecting at 2 %. 

Note. — Since the base of the collector's commission is the awni collected, 
(446), the question is an example under Problem V of Percenta^ 

7. In a certain district a school house is to be built at an ex- 
pense of 89120, to be defrayed by a tax upon property valued at 
81536000. What shall be the rate of taxation to cover both the 
cost of the school house, and the collector's commission at 5 ^i ? 

8. The expenses of a school for one term were 81200 for 
salary of teachers, 857.65 for fuel, and 838.25 for incidentals ; the 
money received from the school fund was 8257.75, and the remain- 
ing part of the expense was paid by a rate-bill. If the aggregate 
attendance was 9568 days, what was A's tax, who sent 4 pupils 46 
days each? Ana, 919M+. 

9. The expense of tuVVdiiig «i. -^xiXiXvi \iTw\^<i ^^ WiKft.^L^ 

* \ 
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which was defrayed by a tax upon the property of the town. The 
late of taxation was Si mills on one dollar, and the colleetor's 
Commission was ^i % ', what was the valuation of the property ? 

Ans. 8401920. 



GENERAL AVERAGE. 

StS* Oeneral Average is a method of computing the loss to 
be sustained by the proprietors of the ship, freight, and cargo, 
respectively, when, in a case of common peril at sea, any portion 
of the property has been sacrificed or damaged for the common 
safety. 

SIO. The Contributory Interests arc the three kinds of prop- 
erty which are taxed to cover the loss. These are, 

1st The vessel, at its value before the loss. 

2d. The freight, less i as an allowance for seamen's wages. 

3d. The cargo, including the part sacrificed, at its market value 
in the port of destination. 

Note. — In New York only ^ of the freight is made contributory to the lost. 

tS17« Jettson is the portion of goods thrown overboard. 

918* The loss which is subject to general average includes, 

1st. Jettson, or property thrown overboard. 

2d. Repairs to the vessel, less J on account of the superior 
worth of the new articles furnished. 

3d. Expense of detention to which the vessel is subject in port. 

1. The ship Nelson, valued at $52000, and having on board a 
cargo worth $18000, on which the freight was $3600, threw over- 
board a portion of the goods valued at $5000, to escape wreck in 
a storm ; she then put into port, and underwent repairs amounting 
to $1200, the expenses of detention being $350. What portion 
of the loss will be sustained by each of the three contributing 
interests ? What will be paid or received by the owners of the 
ship and freight ? What by A, who owned $8000 of the carfi;o, 
including $3500 of the portion sacrificed, and by B, who owned 
16000 of the cargo, including $1500 of the portion sacrificed, and 
Ify 0, wha owned $4000, or the residuie of l\iQ oax^^l 
20 
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OPERATION. 
LOSSES. CONTRIBUTOET INTERESTS. 

Jettson, $5000 Vessel, $52000 

Repairs, leas J, 800 Freight, less i, 2400 

Coat of detention, 350 Cargo, 18000 

Total, $0150 Total, $72400 

$0150 -r $72400 «»= .0849447-f , rate per cent, of loss. 
$52000 X .0840447 «= $4417.13, payable by vessel. 
2400 X .0849447 = 203.87, " ** freight 

18000 X .0849447 =« 1529.00, " ** cargo. 

$0150.00, Total contribution. | 

$8000 X .0849447 «= $079.56, payable by A. 
COOO X .0849447 = 509.67, " " B, 
4000 X .0849447 = 339.78, " ** C. 

$4417.13 -f- $203.87 = $4621.00, payable by owners of vessel and froighC 
800,00 -f 350.00= 1150.00, ** to 
4021.00—1150.00= 3471.00, balance payable by ship owners. 
3500.00— 679.56= 2820.44, " receivable by A. 
1500.00— 509.07= 990.33, « " " B. 

Hence the following 

EuLE. I. Divide the sum of the losses by the sum of the conr 
trihiUory interests ; the quotient will he the rate of corUrihutiofu 

II. Multiply each contrihutory interest by the rate; the products 
will he the respective contributions to the loss. 

EXAMPLES FOR PRACTICE. 

1. The ship Nevada, in disbess at sea, cut away her maiDmast, 
and cast overboard \ of her cargo, and then put into Havana to 
refit; the repairs cost $1500, and the necessary expenses of deten- 
tion were $420. The ship was owned and sent to sea by George 
Law, and was valued at $25000 ; the cargo was owned by Hayden 
& Co., and consisted of 2800 barrels of flour, valued at ?9 per 
barrel, upon which the freight was $4200. In the adjustment of 
the loss by general average, how much was due from Law to 
Hayden & Co. ? Ans. $2629.36. 

2. A coasting vessel valued at $28000, having been disabled in 
a storm, entered port, and was refitted at an expense of $270 for 
repairs^ and $120 for board of Bea.uien., ^Uota^^ and dockagt. 
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OUke cargo, valued at $5000, $2400 belonged to A, $1850 to B, 
and $750 to C; and the amount sacrificed for the 8hip's safety 
was $1400 of A*s property, and JlVO of B's; the gross chargoa 
for freight were $1500. Required the balance, payable or re- 
ceivable, by each of the parties, the loss being apportioned by 
geaeral average. 

i r $1295 payable by ship owners; $1268 receivable by A ; 

"^l 41.25 " « C; 68.25 " " 13. 

CUSTOM HOUSE BUSINESS. 

519. Duties, or CustomSi are taxes levied on imported goods, 
for the support of government and the protection o*'h(uni' in<lustr}. 

S^Om A Custom House is an ufiicc cstabHslicfJ by government 
Ibr the transaction of business relating to duties. 

It is lawful to introduce merchandise into a country only at 
])oiQts where custom houses are established. A seaport town 
laving a custom house, is called a port of entry. To carry on 
foreign commerce secretly, without paying the duties imposed by 
law, is smuggling, 

NoTB. — Castoms or duties form the principal source of revenue to the General 
Government of tho United States; by increasing the price of imported goods 
they operate as an indirect tax upon conaumers, instead of a general direct tax. 

S31. Duties are of two kinds — Ad Valorem and 8pecific. 

Ad Valorem Duty is a sum computed on the cost of the goods 
in the country fVom which they were imported. 

Specific Duty is a sum computed on the weight or measure of 
the goods, without regard to their cost. 

S$I3. An Invoice is a bill of goods imported, showing the 
quantity and price of each kind. 

S33. By the Ney Tariff Act, approved March 2, 1857, all 
duties taken at the I;. S. custom houses are ad valorem. The 

« 

principal articles of import are classified, and a fixed rate is in^ 
posed upon each list or schedule, certain articles being excepted 
and entered free. 

In collecting customs it is the design of government to tax 
only 80 much of ihe merchandise as will be w«aki&A& \jc^ \k<^ vste 
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porter in the market. The goods are weighed^ measured^ gaugedC 
or inspected^ in order to ascertain the actual quantity received i 
port; and an allowance is made in every case of waste, loss, ox 
damage. 

934. Tare is an allowance for the weight of the box or the 
eoYcring that contains the goods. It is ascertained, if necessary^ 
by actually weighing one or more of the empty boxes, casks, or 
coverings. In common articles of importation, it is sometimes 
computed at a certain per cent, previously ascertained by frequent 
trials by weighing, 

tS3tS. Leakage is an allowance on liquors impk)rt.ed in casks 
or barrels, and is ascertained by gauging the cask or barrel in 
which the liquor is imported. 

«S36. Breakage is an allowance on liquors imported in 
bottles. 

Sft7* Gross Weight or Value is the weight or value of the 
goods before any allowance has been made. 

S38« Net Weight or Value is the weight or value of the 
goods after all allowances have been deducted. 

Notes. — 1. Draft is an allowance for the waste of certain articles, and ii 
made only for statistical purposes ; it does not affect the amount of duty. 

2. Long ton measure is employed in the custom houses of the United Stateiip 
in estimating goods by the ton or hundred weight. 

The rates of this allowance are as follows : 

On 112 lb 1 lb. 

Above 112 lb. and not exceeding 224 lb., 2 lb. 

" 224 lb. " " " 336 lb., 3 lb. 

" 336 lb. " " " 1120 1b., 4 1b. 

" 1120 1b. " " " 2016 1b., 7 1b. 

" 2016 lb 9 lb. 

S39e In all calculations where ad valorem duties are consid' 
ered, 

I. The net value of the merchandise is the worth of the net 
weight or quantity at the invoice price^ allowance being made in 
cases of damage. 

II. The duty is computed at a certain legal per cent, on the 
net value of the merchandise. 

Note. — In the following examples Wie \e(«i t«1qa oC duty, aooording to th* 
JVeir Tariff Act, are given. 



CUBTOM HOUSE BUSINESS. 305 

EXAMPLES FOB PRACTICE. 

1. What is the duty, at 24 ^^ on an invoice of cassimere goods 

irUch cost $750 ? 

Analysis. According to Prob. I, 

(449), we multiply the invoice, $750, 

$750 X .24 = $180 ^hich is the base of the duty, by the 

given rate, and obtain the duty, $180. 

2. The gross weight of 3 hogsheads of sugar is 1024 lb., 1016 
., and 1020 lb. respectively ; the invoice price of the sugar 7|J 
nts, and the allowance for tare 80 lb. per hogshead ; what is the 
ity, at 24 % ? 

OPERATION. Analysis. We first find 

1024 the gross weight of the 

1016 three hhd. from which 

jQ^Q we subtract the tare, and 

3060, grosis weight. obtain 2820 lb., the net 

80 X 3 = 240, tare. weight. We next find the 

oooA X • T-j. value of the net weieht, 

2820, net weight. . ^, * *u • • 

^O'ji at 7 J cents, the invoice 
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price, and then compute 
$211.50, net value. the duty at 24 % on this 

.24 value, and obtain $50.76, 



$50.7600, duty. *^® ^"*y required. 

3. Having paid the duty at 8 % on a quantity of Malaga 
isins, I find that the whole cost in store, besides freight, is $378 ; 
lat were the raisins invoiced at ? 

Analysis. According: to Prob. 

IV, (452), we divide the amount, 

$378 -f- 1.08 = $350 1373, by 1 plus the rate, 1.08, and 

obtain the base, or invoice, $350. 

4. A Boston jeweler orders from Lubec a quantity of watch 
)vements, amounting to $2780 ; what will be the duty, at 4 ^ ? 

5. What will be the duty at 15 % on 1200 lb. of tapioca, in- 
iced at 5^ cents per pound ? Ans, $9.90. 

6. What is the duty at 15 ^ on 54 boxes of candles, each 
iighing 1 cwt.; invoiced at 8| cents per ]^imd) ttllomii^^ast^ ^ 
per cent ?. 
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7. A merchant imported 60 casks of port wine^ each contain- 
ing originally 36 gallons^ invoiced at (^2.50 per gallon. He paid 
freight at 31.30 per cask, and duty at 30 %, 1^ % leakage being 
allowed at the custom house, and 38.50 for cartage ; what did the 
wine cost him in store ? Ans, 35908.25. 

* 8. A liquor dealer receives an invoice of 120 dozen bottles of 
porter, rated at 31.25 per dozen; if 8 ^ of the bottles are found 
broken, what will be the duty at 24 <jj, ? Ans. 335.28. 

9. The duty at 19 ^ on an importation of Denmark satin waB 
3619.40, what was the invoice of the goods? Auk 33260. 

IQ. The duty on 600 drums of figs, each containing 14 lb., 
invoiced at 5^ cents per pound, was 335.28 ; required, the rate 
of duty. Ans, 8 ^c 

11. A merchant in New York imports from Havana 200 hhd. 
of W. I. molasses, each containing 63 gallons, invoiced at 3.30 
per gallon; 150 hhd. of B. coffee sugar, each containing 500 
pounds, invoiced at 3.05 per pound ; 80 boxes of lemons, invoiced 
at 32.50 per box ; and 75 boxes of sweet oranges, invoiced at 
33.00 per box. What was the whole amount of duty, estimated 
at 24 ^0 on molasses and Sugar, and at 8 ^ on lemons and oranges 1 

Am. 31841.20. 

12. A merchant imported 56 casks of wine, each containing 36 
gallons net, the duty at 80 % amounting to 3907.20 ; it whal 
price per gallon was the wine invoiced ?; 

13. The duty on an invoice of French lace goods at 24 %, was 
3132, an allowance of 12 % having been made at the custom 
house for damage received since the goods were shipped ; what 
was the cost or invoice of the goods. Ans. 3625. 

14. A quantity of Valencias, invoiced at 31654, cost me 
31980.50 in store, after paying the duties and 312.24 for freight; 
what was the rate of duty ? 

- A5. The duty on an importation of Bay rum, after allowing 
2 (^Q for breakage, was 3823.20, and the invoice price of the rum 
was 3.25 per bottle; how many dozen bottles did the importer 
receive^daty at 24 % ? Ans. 11484 doz. . 
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SIMPLE INTEREST., 

S30* Interest i.s a sum paid for the use i 
531. Principal is the sum for the use ot 
533* Hate per cent, per annnm is the sua 
Ji« of any principal for one year. 

Note. — The rate per cent, is oommonly expressed dt-cini}^ 

333« Amonnt is the sum of the principal anA 

«i34. Simple Interest is the sum paid for the ucie of the princi- 
pal only, during the whole time of the loan or credit. 

«i3«S. Legal Interest is the rate per cent, established ])y law. 
It varies in different States, as follows : — 




Alabama 

A/kansas 

Califomia.. .. .. 

Connecticut . . 

Colorado 

Canada. 

Dakota 

Delaware. 

Dist. Colombia 

Florida 

Georgia 

Idaho 

Illinois. 

Indiana. 

Iowa 

Kansas 

Kentucky 

Loaisiaua. . . . . 

Maine 

Maryland 

Massachusetts . 

Michigan 

Minnesota. ... 



Legal 

Rate, 

percent. 

8 


10 

7 
10 

6 

7 

6 

6 

8 

7 
10 

6 

6 

6 

7 

6 

5 

6 

6 

6 

7 

7 



Special by 
Agreement. 



Any rate 
Any rate. 

• • • • 

Any rate. 

• • • • 

18 per ct. 

• • • • 

10 per ct. 
10 i)er ct. 
10 per ct. 
Any rate. 
10 per ct. 
10 per ct. 
10 per ct. 
12 per ct. 
10 per ct. 
8 per ct. 
Any rate. 

• • • • 

Any rate. 
10 per ct. 
12 per ct. 



Klf? fPocialby 
per cent.. *^*?'^«™<^°^- 



Mississippi 

Missouri j 6 

Montana | 10 

New Hampshire. . .1 

New Jersey 6 

New York 6 

North Carolina .... 6 

Nebraska 10 

Nevada 10 

Ohio 6 

Oregon 10 

Pennsylvania 6 

Rhode Island 6 

'South Carolina.. .. .| 7 

Tennessee j 

Texas 8 

Utah : 10 

Vermont j 6 

iVir^nia j »n 

I West Virginia ! 6 

I Wisconsin 7 



Washin^on Ter. . . 
England 



10 
5 



Any rate. 
1 ixjr ct. 
Any rate. 



• • • ■ 

8 per ct 
15 per ct. 
Any rate. 
10 per ct. 
12 ])cr ct. 

• • • • 

Any rate. 
Anv rate. 

* 

10 per ct. 
12 iK'r ct. 
Any rate. 

• • • • 

12 per ct. 

• * • • 

10 per ct. 
Any rate. 



tSSO* TTsiiry is illegal interest, or a greater per cent, thau the 
legal rate. 

Note. — The taking of usury Is prohlbited| under varioua pui\alU<&«^ Iw dUS(^t<»vl 
StAtec 



*^ PERCBNTAGE. 

in the operations of interest there are five parts or ele- 

inff orifr" i 
° , i; namely : 

. 1. Rate per cent, per annum ; which is the fraction or decimal 

denoting how many hundredths of a number or sum of money are 

to be taken for a period of 1 year. 

II. Interest; which is the whole sum taken for the whole period 
of time, whatever it may be. 

III. Principal ; which is the base or sum on which interest k 
computed. 

IV. Amount; which is the sum of principal and interest; and 

V. Time. 

TO COMPUTE INTEREST. 
CASE I. 

S38. To find the interest on any sum, at any rate 
per cent, per annum, for years and months. 

Analysis. In interest, any rate per cent, is confined to 1 year. 
Therefore, if the time be more than 1 year, the per cent, will be greater 
than the rate per cent, per annum, and if the time be less than 1 
year, the per cent, will be less than the rate per cent, per annum. 
From these facts, we deduce the following principles ; 

I. If the rate per cent, per annum be multiplied by the time, 
expressed in years and fractions or decimals of a year, the product 
will be the rate for the required time. And 

II. If the principal be multiplied by the rate for the required 
time, the product will be the required interest. Hence 

III. Interest is always the product of three factors, namely, 
rate per cent, per annum, time, and principal. 

In computing interest the three factors may be taken in any order; 
thus, if the principal be multiplied by the rate per cent, per annum, 
the product will be the interest for 1 year ; and if the interest for 1 
year be multiplied by the time expressed in years, the result will be 
the required interest. Hence the following 

Rule. I. Multiply the principal hy the rate per cerU,, wnd tht 
product will he the interest for 1 year. 

II. Multiply this product hy the time in years and frsictunu of 
a year; the remit wUl he the required mterest. 



SIMPLE INTEREST. 809 

Or, Midtvply together the rate per cent, per annum, time, and 
jprincipal, tn 9uch order as is m>ost convenient ; the continued pro- 
duct mU he the required interest. 

CASE II. 

339. To find the interest on any sum, for any time, 
at any rate per cent. 

The analysis af our rule is based upon the following 

Obvious Relations between Time and Interest. 

I The interest on any sum for 1 year at 1 per cent., is .01 of 
that sum, and is equal to the principal with the separatrix re- 
moved two places to the left. 

II. A month being j'^ of a year, y^^ of the interest on any sum 
for 1 year is the interest for 1 month. 

ni. The interest on any sum for 3 days is ^^ = j^ = ,1 of the 
interest for 1 month, and any number of days may readily be re- 
duced to tenths of a month by dividing by 3. 

IV. The interest on any sum for 1 month, multiplied by any 
given time expressed in months and tenths of a month, will pro- 
duce the required interest. 

These principles are sufficient to establish the following 

BxTLE. I. To find the interest for 1 yr. at 1 ^ : — Remove the 
separatrix in the given principal two places to the left, 

II. To find the interest for 1 mo. at 1 ^ : — Divide the interest 
for 1 year by 12. 

Ill To find the interest for any time at 1 % : — Multiply the 
interest for 1 month by the given time expressed in months and 
tenths of a month. 

rV. To find the interest at any rate <fo : — Multiply the interest 
ai 1 ^0 f^^ ^ given time by the given rate. 

Contractions. After removing the separatrix in the principal two 
places to the left, the result may be regarded either as the interest 
on the given principal for 12 months at 1 per cent., or for 1 month at 
12 per cent. If we regard it as for 1 month at 12 per cent., and if 
the given mte he an aliquot part of 12 per oeut., ^<b m\AT«BN»^xi^^ 
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given principal for 1 month may readily be found, by taking sudi an 
aliquot part of the interest for I month as the given rate is part of 12 
per cent. Thus, 

To find the interest for 1 month at 6 per cent., remove the separa- 
trix two places to the left, and divide by 2. 

To find it at 3 per cent., proceed as before, and divide by 4 ; at 4 
per cent., divide by 3 ; at 2 per cent., divide by 6^ etc. 

SIX PER CENT METHOD.* 

^4:0* By referring to SSS it will be seen that the legal rate^ 
of interest in 22 States is 6 per cent. This is a sufficient reason 
for introducing the following brief method into this work: 

AxALfsis. At C ^ per annum the interest on $1 

For 12 months is $.06. 

2 months (/^ = J of 12 mo.) " .01. 

1 month, or 30 days (^ of 12 mo.) " .OOJ = $.005 (^ of $.06). 

6 days (4 of 30 da.) " .001. 

1 " (i of G da. = Jy of 30 da.) " .OOOJ. 

Hence we conclude that, 

1st. The interest on $1 is $.005 per month, or $.01 for every 
2 months ; 

2d. The interest on $1 is ?.000i per day, or $.001 for every 6 
days. 

From these principles we deduce the 

Rule. I. To find the rate : — CaU every year $.06, twr^ 2 
months $.01, every 6 days $.001, and any less number of days 
sixths of 1 mill. 

II. To find the interest : — Multiply the prmcipal by the rate. 

Notes. — 1. To find the interest at any other rate <fo by this method^ first find 
it at 6 ffot and tuen increase or diminish the result by as many sixths of itself m 
the given rate is units greater or less than 6 ^. Thus, for 7 C add ^for 4 ^ 

suhtrnct i, etc. 

2. The interest of $10 for 6 days, or of $1 for 60 days, is $.01. Therefore, if tba 
principal he less than $10 and the time less than 6 days, or the principal \tn 
:Jian $1 and the time less than 60 days, the interest will be less thau $.01, tod 
may bo disregarded. 

3. Since the interest of $1 for 60 days is $.01, the interest of $1 for any nnm* 

* This method of finding the interest on $1 by inspection was first poblishsi: 
in The Scholar's Arithmetic, by Daniel Adams, M. D., in 1801, and trii^ it> 
iimplicity it has oome into very general use. 
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berof days is m mtmj cents uAO is contained times in the nnmber of days. 
Therefore, if any principal be n^^tiplied by the namber pf days in any given 
Bomber of months and days, and th« fcpduct divided by 00, the result will be 
the interest in cents. That is, MuUiplyVte principal by the unmhcr of day^f 
divide the product hy 60, and point off two decimal placet in the quotient. The 
rmlt iffiU he the intereat in the same denomination a$ the principal. 

EXAMPLES FOR PRACTICE. 

What is ihe interest on the following sums for the times given, 
31 6 per cent. ? 

1. »325 lor 3 years. Ans. $58.50. 

2. $1600 tor 1 yr. 3 mo. Ans, $120. 

3. $36.84 for 5 mo. 

4. $35.14 for 2 yr. 9 mo. 15 da. 

5. $217.15 for 3 yr. 10 mo. 1 da. Ans. $49.98+. 

6. $721.53 for 4 yr. 1 mo. 18 da. 

7. $15,125 for 15 mo. 17 da. Atus. $1.17+. 
On the following ac 7 per cent. ? 

8. $2000 for 5 yr. 6 mo. 

\ 9. $1436.59 for 2 yr. 5 mo. 18 da. Ans. $248,051 + . 

to. $224.14 for 8 mo. 13 da. Ans. $11,026. 

11. $100.25 for 63 da. Ans. $1,228+. 

12. $600 for 24 da. 

13. $520 for 5 yr. li mo. 29 da. Ans. $218,298. 

14. $710.01 for 3 yr. 11 mo. 8 da. 
On the following at 5 per cent. ? 

15. $48,255 for 5 yr. 

16. $750 for 1 yr. 3 mo. 

17. $647,654 for 4 yr. 10 mo. 20 da. Ans. $158,315 + . 

18. $12850 for 90 da. 

19. $2500 for '^ mo. 20 da. Ans. $79.86. 

20. $850.25 for 8 mo. 

21. $48.25 for 1 yr. 2 mo. 17 da. Ans. $2,928+. 
On the following at 8 per cent. ? 

22. $2964.12 for 11 mo. Ans. $217,368+ 

23. $725.50 for 150 da. 

24. $360 for 2 yr 6 mo. 12 da. 

25. $600 for 3 yr. 2 mo. 17 da. At». %\W:3R^^V 
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26. 81700 for 28 da. Ans. |10.5a 
On the following at 10 per cent.? 

27. ?3045.20 for 7 mo. 16 da. Ans, 8190.32 +. 

28. 81247.375 for 2 yr. 26 da. Ans. 8258.48+. 

29. 82450 for 60 da. 

30. 8375.875 for 3 mo. 22 da. 

31. 85000 for 10 da. 

32. 8127.65 for 1 yr. 11 mo. 3 da. Ans. 824.572. 

33. What is the interest of $155.49 for 3 mo., at 6} per cent? 

34. What is the interest of $970.99 for 6 mo., at 5} per cent? 

35. What Is the amount of $350.50 for 2 yr. 10 mo., at 7 per 
cent.? Ans. $420.01+. 

36. What is the interest of $95,008 for 3 mo. 24 da., at 4i per 
cent. ? Ans. $1,363. 

37. What is the amount of $145.20 for 1 yr. 9 mo. 27 da., Mi 
12i per cent. ? Ans. $178.32375. 

38. What is the amount of $215.34 for 4 yr. 6 mo., at 3} per 
cent. ? Ans. $249,256. 

39. What is the amount of 85000 for 20 da., at 7 per cent ? 

40. What is the amount of 816941.20 for 1 yr. 7 mo. 28 da., 
at 4i per cent. ? Ans. 818277.91—. '^ 

41 If 81756.75 be placed at interest June 29, 1860, what 
amount will be due Feb. 12, 1863, at 7 % ? 

42. If a loan of 83155.49 be made Aug. 15, 1858, at 6 per 
cent., what amount will be due May 1, 1866, no interest having 
been paid? 

43. How much is the interest on a note for 8257.81, dated 
March 1, 1859, and payable July 16, 1861, at 7 % ? 

44. A person borrows 83754.45, being the property of a minor 
who is 15 yr. 3 mo. 20 da. old. He retains it until the owner w 
21 years old. How much money will then be due at 6 % simple 
interest? ^/i«C._85037.22+. 

45. If a person borrow 87500 m Boston and lendirin-Wift; 
cousin, how much does he gain in a year? i 

46. A man sold a piece of pToi^ett^ fot %11320 ; the terms were 
93200 in owh on delivery, »^500 m ^ mo , Vi.^^ vbl\^ ^saa.,^ 

N 
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the remainder in 1 yr. 3 mo., with 7 ^o interest; what was the 
whole amount paid ? Ans. $11773.83 J. 

47. May 10, 1859, I borrowed $6840, with which I purchased 
flour at $5.70 a barrel. June 21, 1860, 1 sold the flour for $6.62} 
a barrel, cash. How much did I gain by the transaction, interest 
being reckoned at 6 ^J? ? 

48. If a man borrow $15000 in New York, and lend it in 
Ohio, how much will he lose in 146 days, reckoning 360 days tcf, 
4;he year in the former transaction, and 365 days in the latter ? 

49. Hubbard & Northrop bought bills of dry goods of Bowen, 
McNamee & Co., New York, as follows, viz. : July 15, 1860, 
$1250; Oct. 4, 1860, $3540.84; Dec. 1^ 1860, $575; and Jan. 
24, 1861, $816.90. They bought on time, paying legal interest; 
how much was the whole amount of their indebtedness, March 1^ 
1861? 

+50. A broker allows 6 per cent, per annum on all moneys de- 
posited with him. If on an average he lend out every $100 re- 
ceived on deposit 11 times during the year, for 33 days each 
time at 2 ^ a month, how much does he gain by interest on 
•1000? Am, $182. 

4^1. A man, engaged in business with a capital of $21840, is 
making 12} per cent, per annum on his capital; but on account of 
ill health he quits his business, and loans his money at 7 1 ^. 
How much does he lose in 2 yr. 5 mo. 10 da. by the change ? 

Ann, $2535.86 J. 

52. A speculator wishing to purchase a tract of land containing 
450 acres at $27.50 an acre, borrows tha money at 5} per cent 
At the end of 4 yr. 11 mo. 20 da- he sells | of the land at $34 
BQ acre, and the remainder at $32.55 an acre. How much does 
he lose by the transaction ? 

53. Bought 4500 bushels of wheat at $1.12} a bushel, payable 
b 6 months; I immediately realized for it $1.06 a bushel, cash, 
*Qcl put the money at interest at 10 per cent. At the end of the 
S months I paid for the wheat ; did I gain or lose by the transac- 
tioi^, and how mnch ? 
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PARTIAL PAYMENTS OR INDORSEMENTa 

^4:1« A Partial Faymeiit is payment in part of a note^ bond, 
or other obligation. 

S413* An Indorsement is ao acknowledgment written on the 
back of an obligation, stating the time and amount oi a partial 
jmjment made on the obligation. 

S43« To secure uniformity in the method of computiDg in- 
terest where partial payments have been made, the Supreme Court 
of the United States has decided that, 

I. " The rule for casting interest when partial payments have 
been made, is to apply the payment, in the first place, to the dis- 
charge of the interest then due. 

II. " If the payment exceeds the interest the surplus goes to- 
wards discharging the principal, and the subsequent interest is to 
be computed on the baiance of the principal remaining due 

III. ^ If the payment be less than the interest the surplus of 
interest must not be taken to augment the principal, but the inte^ 
rest continues on the former principal until the period when the 
payments, taken together, exceed the interest due, and then the 
surplus is to be applied towards discharging the principal, and the 
interest is to be computed on the balance as aforesaid." — Decision 
of CJianceUor Kent, 

This decision has been adopted by nearly all the States of the 
Union, the only prominent exceptions being Connecticut, Ver- 
mont, and New Hampshire. We therefore present the 'method 
prescribed by this decision as the 

United States Kule. 

I. Find the amount of the given principal to the tirm oflhe 
first payment, and if this payment exceed the interest then dvtj 
mbtract it from the amount obtained, and treat the remainder fiwa 
new principal. 

IT. But if the interest he greater than any payment, compute iki 

interest on the same principal to a time when the sum of the j^ 

ments shall equal wr exceed the iuterest due, aud «>iib\TfKi tiwt 
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of the payments /rom the amount of the principal ; the remainder 
mUform a new principal^ with which proceed a« before, 

EXAMPLES FOR PRACTICE. 

<1000» Buffalo, N Y., May 15, 1856. 

1. Two years after date I promise to pay to Dayid Hudson, or 
order, one thousand dollars, with interest, for value received. 

HeNRT Bl}4lR. 

On this note were indorsed the following payments : 

Sept. 20, 1857, received, $150.60 

Oct. 25,1859, « 200.90 

July 11, 1861, " 75.20 

Sept. 20, 1862, " 112.10 

Dec. 5,1863, " 105. 

What remained due May 20, 1864 ? 

OPERATION. 

Principal on interest from May 15, 1856, $1000 

Interest to Sept. 20, 1857, 1 yr. 4 mo. 5 da., 80.83 

Amount, $1080.83 

1st Payment^ Sept. 20, 1857, 150.60 

Remainder for new pnncipal, $930.23 

Interest from 1st paym't to Oct. 25, 1859, 2 yr. 1 mo. 5 da., 117.05 

Amount, $1047.28 

2d Payment, Oct. 25, 1859, 200.90 

Remainder for new principal, $846.38 

Interest from 2d paym't to Sept. 20, 1862, 2 y r. 10 mo. 25 da., 147.41 

Amount, $993.79 

3d Payment^ less, than interest due, $75.20 

4th " Sept. 20, 1862, 112.11 

187.31 

Remainder for a new principal, $806.48 

Interest from 4th paym't to Dec. 5, 1863, 1 yr. 2 mo. 15 da., 58.47 

^ ■ ' ■ — ■ ■ ^ 

Amount, $864.95 

6th Payment, Dec. 5, 1863, 1 05. 

Remainder for new principal, $759.95 

Interest to May 20, 1864, 5 mo. 15 da., 20.90 

Balance due May 20, 1864, ^^.^ 
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gl200. Richmond, Va., Oct. 15, 1859. 

2. One year after date we promise to pay James Peterson, of 
"T order, twelve hundred dollars, for value received, with interest. 

Wilder & Son. 
Indorsed as follows : Oct. 15, 1860, »1000 ; April 15, 1861, 
♦200. How much remained due Oct. 15, 1861 ? Am. »82.56. 



»850yV^. Boston, June 10, 1855. 

» 3. Eighteen months after date I promise to pay Crosby, Nich- 
^ols & Co., or order, eight hundred fifty and -f^ dollars, with 

interest, for value received. O. L. Sanborn. 

Indorsed as follows: March 4, 1856, $210.93- Jtdy 9, 1857, 
$140'; Feb. 20, 1858, $178'; May 5, 1859, $154.80'; Jan. 17, 

18G0, $259 45. How much was due bet. 24, 1861 ? _ « ^n 

J^j^fU 

>^^^rg%- Savannah, Ga., Sept. 4, 1860. 

4. Six months after date I promise to pay John Rogers, or 
order, three hundred eighty-four and -j?^^ dollars, for valhc re- 
ceived, with interest. Wm.^enkins. 

This note was settled Jan. 1, 1862, one paymen^f $126.50 
having been made Oct. 20, 1861 ; how much was due^ the time 
of •settlem^t ? 



^^^'^^' New Orleans, March 6,' 1857. 

5 On demand we promise to pay Evans & Hart, or order, three 
thousand four hundred seventy-five dollars, for value received, with 
interest. Davis & Brother. 

Indorsed as follows- June 1, 1857, $1247.60; Sept 10, 1857, 
$1400. How much was due Jan. 31, 1858 ? 

6. A gentleman gave a mortgage on his estate for $9750, dated 
April 1, 1860, to be paid in 5 years, with annual interest after 9 
months on all unpaid balances, at 10 per cent. Six months from 
iate he paid ?846.50; Oct. 20, 1862, $2500; July 3, 1863, $1500; 

an. 1, 1864, $500; how much was due at the expiration oi ih9 

iven time? 
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>5Q0. Philadelphia, Feb. 1, 1861. 

' 7. For value received, I promise to pay J. B. Lippincott & Co., 
or order, five hundred dollars three months after date, with interest. 

^ James Monroe. 

Indorsed as follows: May 1, 1861, WO; Nov. U, 1861, «8; 
April 1, 1862, $12 ; May 1, 1862, $30. How much was due 
Sept 16, 1862 ? "' ^/i^j. $455.57+. 

944. CoNNKCTicaT Rule.* 

I. Payments made one year or m^re from the time the interest 
commenced, or from another payment^ and payments less than the 
interest, due, are treated according to the United States rule. 

II. Payments exceeding the interest due and made within one 
year from the time interest commenced, or from a former payment, 
shaU draw interest for the balance of the year, provided tJie interval 
does not extend beyond the settlement, and the amount muM be sub- 
tracted from the amount of the principal for one^year ; the ret- 
mainder wiU be the new principal. 

III. If the year extend beyond the seitlement, then find the 
amount of the payment to the day of settlement, and subtract it 
from tfCe amount of the principal to that day ; tlie remainder wiU 
be the sum due. 

tS4S« A note containing a promise to pay interest annually 
is not considered in law a contract for any thing more than simple 
interest on the principal. For partial payments on such notes 
the following is the 

Vermont Eule. 

I. Pind the am^mnt of tJie principal from the time interest com- 
menced to the time of settlement. 

II. Pind the a/maun t of each payment from the time it was made 
to the time of settlement, 

HI. Subtract the sum of the amounts of the payments from the 
amount of the principal) the remainder wiU be the vum due. 

* The United States rulo is lu g(5ucni\ ui«. 

Jg7* 
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S4A« In New Hampshire interest is allowed on the annual 
interest if not paid when due, in the nature of damages for its 
detention; and if payments are made before one year's interest 
has accrued, interest must be allowed on such payments for the 
balance of the year. Hence the following 

New Hampshire Rule. 

I. Find the amount of the prtncijyal for one year^ and deduct 
from it the amount of each payment of that year, from the time 
it was made up to the end of tlie year ; the remainder wiU he a 
new principal^ with which proceed as before, 

II. If the settlement occur less than a year from the last annual 
term of interest^ malce the last term -of interest a part of a year^ 
accorduigly. 

EXAMPLES FOR PRACTICE. 



^IQQQ ' New Haven, Conn , Feb. 1, 1856. 

1. Two years after date, for value received, I promise to pay to 
Peck & Bliss, or order, one thousand dollars with interest. 

John Cornwall. 

Indorsed as follows: April 1, 1857, »80; Aug. 1, 1857, S30; 
Oct. 1, 1858, $10 ; Dec. 1, 1858, $600 ; May 1, 1859, $200. Ho^ 
much was due Oct. 1, 1859 ? Ans. $266.38. 



$2000. 



Burlington, Vt., May 10, 1858. 



2. For value received, I promise to pay David Camp, or order, 
two thousand dollars, on demand, with interest annually. 

Richard Thomas. 
On this note were indorsed the following payments : March 10, 
1859, $800; May 10, 1860, $400; Sept. 10, 1861, $300. How 
much was due Jan. 10, 1863 ? 

3. How much would be due on the above note, computing by 
the Connecticut rule ? -4 w«. $831.58. 

4. How much, computing by the New Hampshire rule ? B^ 
'he United States rule ? a«. S ^- ^- ^^e, $883.21 ; 
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SAVINGS BANK ACCOUNTS. 

MVm Savings Banks are institutions intended to receive in 
trust or on deposit, small sums of money, generally the surplus 
earnlDgs of laborers, and to return thie same with a moderate interest 
at a future time. 

348* It is the custom of all savings banks to add to each 
depositor's account, at the end of a certain fixed term, the interest 
due on his deposits according to some general regulation for allow-, 
ing interest The interest term with some savings banks is 6 
months, with some 3 months, and with some 1 month. 

5419* A savings bank ftirnishes each depositor with a book, 
in which is recorded from time to time the sums deposited and 
the sums drawn out. The Dr. side of such an account shows the 
deposits, and the Cr. side the depositor's checks or drafts. In tha 
settlement, interest is never allowed on any sum which has not 
been on deposit for a full interest term. Hence, to find the 
amount due on any depositor's account, we have the following 

Rule. At the end of each term, add to the balance of the 
account one term/s interest on the smallest balance on deposit at any 
one time dvrtn^ that term ; the final balance thus obtained will be 

the sum due. 

NoTBS. — 1. It will be seen that by this rule no interest is allowed for 
money on deposit darin^^ a partial tenui whether the period be the first or the 
last part of the term. 

2. An exception to this general rule occurs in the practice of some of the 
savings banks of New York city. In these, the interest term is 6 months, and 
the depositor is allowed not only the full term's interest on the smallest balance, 
but a half term's interest on any deposit, or portion of a deposit made during 
the first 3 months of the term, and »ot drawn out during any tubeequent part of 
t&< ierm, 

KXA»LPLES FOR PRACTICE. 

1. Wbat will be due April 20, 1860, on the following account, 
interest being allowed quarterly at 6 per cent per annum, the 
terms commencing Jan. 1, April 1, July 1, and Oct. 1 ? 

Dr. Savings Bank in account with Janies Taylor. Cr. 

1859, Jan. 12, $75 1859, March 5, »30 

" May 10, 150 « Aug. 16, 50 

« Sept I, 20 « Deii. \y., \% 

1860, Feb. 16, 180 
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OPERATION. 



Deposit, Jan. 12, 1859, 175 

Draft, March 5, « m 

Balance, Apr. 1, 1859, $45 

Deposit, May 10, 1859, 150 

Int on $45, for 3 mo 68 



Balance, July 1, 1859, $195.68 

Draft, Aug. 16, 1859, 50 

Least balance during the current term, $145.68 

Deposit, Sept. 1, 1859, 20.00 

Int on $145.68, for 3 mo .2.19 

Balance, Oct. 1, 1859, $167.87 

Draft, Dec. 1, 1859, 48 

Least balance during the current term, 119.87 

Int. on $119.87, for 3 mo •. 1.80 

Balance, Jan. 1, I860, $121.67 

Deposit, Feb. 16,1860, 130.00 

Int. on $121.67, for 3 mo 1.83 

Bal. due after Apr. 1, 1860, $253.50 iin* 

NoTB. — In the followiDg examples the terms commepoe with the year, or on 
Jan. 1. 

2. Allowing interest monthly at 6 9J> P^r annum, what sum 
will be due Sept. 1, 1860, on the book of a savings bank having 
the following entries ? 



Dr. 



Bay State Savings Institution^ in account with Jane Ladd, 



Cr. 



. 



I860. 
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t( 



" draft, 

(( t( 

** cash, 

** check, 

** cash, 







1860. 




5 


rs 


Jan. 


28 


13 


45 


Feb. 


7 


7 


^ 


March 


20 


Ift' 


46 


April 


11 


- -« 


40 


June 


3 


1* 


66 


It 


12 


<? 


»8, 


(I 


20 


^ 


49 


Aug. 


17 


-26 


60 






-46 


79 






16 


68 






18 


45 






4 


60 







By check, 

« it 



« 



« 

U 
tt 



«* draft, 
*" eheck. 



6 

8 
ID 
12 

3 
10 
17 

5 



00 
48 
00 
7& 
06 
48 
48 
64 



I 



Am. $116.87. 



3. Interest at 7 %, allowed quarterly, how much was due Ajjril 
1860j on the following saving \>«a]k^QQQ^(xsiH 
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Dr. 



Detroit Savings Institution, in account with i?. L, Selden, 



Cc 



1869. 




Jhd. 


1 


March 


12 


Jane 


20 


Aug. 


3 


1860. 




Jan. 


25 



To cash, 
« 



(( 



M 







1859. 




47 


60 


May 


12 


124 


36 


Oct. 


8 


130 


66 


Nov. 


16 


68 


76 


.D«c. 


28 


160 


80 


1 





By check, 



« 






60 
26 
86 
12 



86 

78 
48 
60 



Arts, $423.22. 
4. How much was due Jan. 1, 1860, on the following accountj 
allowing interest semi-annually, at 6 9^? per annum ? 

Irvings Savings Institution, in account with James Taylor, 



Dr 



Or. 



1868. 
June 
_Jioy. 
1869. 
Feb. 
Sept. 



4 
1 

24 
10 



To caab, 

it t( 



« draft, 
** cbeck| 







1868. 




176 




_8i.pt. 


14 


150 




1869. 








July 


26 


200 




Dec. 


3 


66 









By check, 






66 

120 
80 



4^ 



Ans. $337.02. 
5. Interest at 5 ^, allowed according to Note 2, how much was 
due, Jan. 1, 1860, on the book of a savings bank in the city of 
New York, having the following entries ? 



Dr. 



Sixpenng Savings Bank, in account with William Gallup. 



Or 



1868. 










1858. 






Jan. 


1 


To check, 


36 


50 


Sept. 


16 


By check. 


March 


17 


(( t( 


26 


38^ 


1869. 






AugL 


1 


" ca«h. 


84 


72 


Jan. 


27 


« « 


1869. 










March 


1 


i( (( 


June 


11 


** draft. 


60 


00 








Not. 


16 


** cash, 


40 


78 









86 

13 
17 



16 

48 
60 



Ans. $179.10. 



COMPOUND INTEREST. 

SSO* Ctfxnpoimd Interest is interest on both principal and 
interest, when the interest is not paid when due. 

NoTB. — The simple interest may be added to the principal annually, mmi- 
annufllly, or quarterly) as the parties may agree ; but the taking of compound 
interest is not legal. 

1. What is the compound interest of $640 for 4 years, si 5 
per cent. ? 



i^22 PSRCENTAGB. 

OPERATION. 

8640 Principal for 1st year, 

$640 X 1.05 = $672 ■»' " 2d " 

$672 X 1.05 3= $705.60 " « 3d " 

$705.60 X 1.05 = $74a.88 " « 4th « 

$740.88 X 1.05 = $777,924 Amount " 4 years, 

640. Given principal, 

$137,924 Compound interest 
This illustration is sufficient to establish the following 
lluLE. I. Find the amount of the given principal at the given 
rate /or one year^ and make it the principal for the second year, 

II. Find the amount of this new principal, and make it tb^ 
principal for the third year, and so continue to do for the gvoen 
number of years, 

III. Subtract the given principal from the last am/ntnt ; the re- 
mainder will be the compound interest. 

Notes. — 1. When the interest is payable semi-annually or qnarterlji find th« 
amount of the given principal for the first interval, and make it the principal 
for the second interval, proceeding in all respects as when the interest is payable 
yearly. 

2. When the time contains years, months, and days, find the amount for the 
years, upon which compute the interest for the months and days, and add it to 
the last amount, before subtracting. 

EXAMPLES FOR PRACTICE. 

1. What is the compound interest of $750 for 4 years at 6 per 
cent.? Ans, $196.86- 

2. What will $250 amount to in 3 years at 7 per cent, compound 
interest? Ans. $306.26. 

3. At 7 per cent, interest, compounded semi-annually, what 
debt will $1475.50 discharge in 2i years? Ans, $1752.43. 

- 4. Find the compound interest of $376 for 3 yr. 8 mo. 15 da., 
at 6 per cent, per annum. Ans. $90.84. 

SSt* A more expeditious method of computing compound 
interest than the preceding is by the use of the compound interest 
table on the following page. 
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TABLE, 

Showing the amount of $1, or £1, at 2J, 3, 3}, 4, 5, 6, 7, a»<;2 8 per 
cent,, compound Merest, for any number of years from 1 to 40. 



1 

1 


aj^peret. 


3 percent 


1.025000 


1.030000 


2 


1.050625 


1.060900 


3 


1.076891 


1.092727 


4 


1,103813 


1.125509 


5 


1.131408 


1.159274 


S 


1.169693 


1.194052 


7 


1.1886S6 


1J229874 


8 


1.218403 


1.266770 


9 


1.248863 


1.304773 


1i 


1JE80085 


1.343916 


11 


1.312087 


1.S84234 


12 


1J44889 


1.425761 


13 


1.378611 


1.468534 


14 


1.412974 


1.512590 


15 


1.44S298 


1.557967 


16 


1.484506 


1.604706 


17 


1.521618 


1.652848 


18 


1.559659 


1.702433 


19 


1.598650 


1.753506 


20 


L638616 


1.806111 


21 


1.679582 


L860295 


22 


1.721571 ^ 


1.916103 


23 


1.764611 


1.973587 


24 


1.868726 


2.032794 


25 


1.853944 


2.093778 


26 


1.900293 


2.156591 


27 


1.947800 


2.221289 


28 


1.996495 


2.287928 


29 


2.046407 


2.356566 


80 


2.097568 


2.427262 


31 


2.150007 


2.500080 


32 


2.283757 


2.575083 


33 


2.258851 


2.652335 


34 


2.315322 


2.731905 


35 


2.373205 


2.813862 


36 


2.432535 


2.898278 


37 


2.493349 


2.985227 


38 


2.555682 


3.074783 


39 


2.619574 


3.167027 


40 


2.685064 


8.202038 



Sj^perct. 

1.035000 
1 071225 
1.108718 
1.147523 

1.187686 

1.229255 
1.272279 
1.316809 
1.362897 
1.410599 

1.459970 
1.511069 
1.563956 
1.618695 
1.678349 

1.733986 
1.794676 
1.8574S9 
1.922501 
1.989789 

2.059431 
2.131512 
2.206114 
2.283328 
2.363245 

2.445959 
2.531567 
2.620172 
2.711878 
2.806794 

2.905031 
3.006708 
3.111942 
3.2208G0 
3.333590 

3.460266 
3.571025 
3.696011 
3.826372 
3.969260 



4 per ceut. 


6 per cent. 


1.040000 


1.050000 


1.081600 


1.102600 


1.124864 


1.157625 


1.169859 


1.215606 


1.216653 


1.276282 


1.265319 


1.340096 


1.315932 


1.407100 


1.368669 


1.477465 


1.423312 


1.551328 


1.480244 

• 


1.628885 


1.539454 


1.710339 


1.601032 


1.796866 


1.666074 


1.885649 


1.731676 


1.979932 


1.800944 


2.078928 


1.872981 


2.182875 


1.947901 


2.292018 


2.025817 


2.406619 


2.106849 


2.526950 


2.191123 


2.653298 


2.278768 


2.785963 


2.369919 


2.925261 


2.464716 


3.071624 


2.663304 


3.225100 


2.666836 


3.386365 


2.772470 


3.555673 


2.883369 


3.733466 


2.998703 


3.920129 


8.118G51 


4.116136 


3.243398 


4.321942 


3.373133 


4.638040 


3.508059 


4.764942 


3.048381 


6.003189 


3.794316 


6,263348 


3.346089 


5.616016 


4.103933 


6.791816 


4.268090 


6.081407 


4.438813 


6.386477 


4.61 63G6 


6.704761 


4.801021 


7.039989 



^pereent 

1.060000 
1.123600 
1.191016 
1.262477 
1.338226 : 

1.418519 
1.503630 
1.593848 
1.689479 
1.790848 

1.898299 
2.012197 
2.132928 
2.260904 
2.396658 

2.540352 
2.692773 
2.854339 
3.025600 
3.207136 

3.399564 
3.603637 
3.819760 
4.048935 
4.291871 

4.549383 
4.822346 
5.111687 
5.418388 
5.743491 

6.088101 
6.453387 
6.840690 
7.251026 
7.686087 

8.147262 
8.636087 
9.164252 
9.703608 
10.285718 



7 per ccBt 

1.070000 
1.144900 
1.225043 
1.310796 
1.402552 

1.500730 
1.606782 
1.718186 
1.838459 
1.967151 

2.104852 
2.252192 
2.409845 
2.578534 
2.759032 

2.962164 
3.168815 
3.379932 
3.616528 
3.869686 

4.140562 
4.430402 
4.740530 
5.072367 
5.427433 

5.807353 
6.213868 
6.648838 
7.114267 
7.612256 

8.145113 
8.716271 
9.325340 
9.978114 
10.676682 

11.423942 
112.223618 
13.079271 
13.994820 
14.974458 



8 per cent 

1.080000 

1.166400> 

1.259712 

1.360489 

1.469328 

1.586874 
1.713824 
1.850930 
1.999005 
2.168925 

2.331639 
2.518170 
2.719624 
2.937194 
3.172169 

3.426943 
3.700018 
3.996020 
4.316701 \ 
4.660957 

5.033834 
5.436540 
5.871464 
6.341181 
6.848475 ] 

7.396353 
7.988062 
8.627106 
9.317275 
10.062657 

10.867669 
11.737083 
12.676050 
13.690134 
14.785344 

15.968172 
17.246626 
18.625276 
20.115298 
21.724523 



i 



jil'4 PERCENTAOB. 

EXAMPLES FOR PRACTICE. 

1. What is the amount of $300 for 4 years at 6 per cent. com. 
pound interest,payable semi-annually ? 

OPERATION* Analysis. The amount of $1 at 6 per cent., 

$1.26677 compound interest payable semi-annually, is 

300 the same as the amount of $1 at 3 per cent., 

iL^^O O^ToO compound interest payable annually. We 

therefore take, from the table, the amount of 
$1 for 8 years at 3 per cent., and multiply this amount by the given 
principal. 

2. What is the amount of $536.75 for 12 yr. it 8 per cent, com- 
pound interest ? Ans. $1351.63. 

3. What sum placed at simple interest for 2 yr. 9 mo. 12 da., 
at 7 per cent., will amount to the same as $1275, placed at com- 
pound interest for the same time and at the same rate, payable 
semi-annually? An*. S1292.51 — .' 

4. At 8 per cent, interest compounded Quarterly, how much 
will $1840 amount to in 1 yr. 10 mo. 20 da. ? Arts $2137.06. 

5. A father at his death left $15000 for the benefit of his only 
son, who was 12 yr. 7 mo. 12 da. old when the money was de- 
posited ; the same was to be paid to him when he should be 21 
years of age, together with 7 per cent, interest compounded semi- 
annually. How much was the amount paid him ? 

6. What sum of money will amount to $2902.263 in 20 years, 
nXl % compound interest ? Am, $750. 

PROBLEMS IN INTEREST. 
PROBLEM I. 

553. Given, the time, rate per cent, and interest, to 
find the principal. 

1. T7hat sum of money will gain $87.42 in 4 years, at 6 per 
cent. ? 

OPERATION. Analysis. Since $.24 

$.24, interest of $1 for 4 years. ^« *^® interest of $1 for 4 

987 A2 -r- .24 » $364.25, Aus. years at 6 per cent., $87.42 
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many dollars, for the same time and at the same rate, as $.24 is con- 
tained times in $87.42. Dividing, we obtain $364.25, the required 
principal. Hence the 

BuLE. Divide the given interest hi/ the interest o/ $1 for the 
given time at the given rate, 

EXAMPLES FOR PRACTICE. 

^ 1. What sum of money, invested at 6 J per cent., will produce 
$279,825 in 1 yr. 6 mo.? ' Ans. $2870. 

2. What sum will produce $63.75 interest in 6 mo. 24 da. at 
7} per cent? 

3. What sum will produce $12} interedt in 10 days at 10 per 
cent. ? Ans. $4500. 

4. What sum must be invested in real estate paying 12} per 
cent, profit in rents, to give an income of $3125 ? 

5. What is the value of a house and lot that pays a profit of 0} 
per cent, by renting it at $30 per month ? 

6. What sum of money, put at interest 6 yr. 5 mo. 11 da., at 
7 per cent., will gain $3159.14 ? Ans, $7000^ 

• 7. What sum of money will produce $69.67 in 2 yr. 9 mo. at 
6 ^0 compound interest ? Ans. $400. (j \ 

8. What principal at 6 % compound interest will produce 
$124.1624 in 1 yr. 6 mo. 15 da. ? Ans. $1314.583. 

PROBLEM II. 

«SS3. Given, the time, rate per cent., and amourit, to 
find the principal. 

1. What sum of money in 2 years 6 months, at 7 per cent., 
will amount to $136,535 ? 

OPERATION. Analysis. Since 

$1,175, amount of $1 for 2 yr. 6 mo. ^1-175 istheamount 

$136,535 ^ 1.175 = $116.20, Ans, ^^ ^^/^^ ^ years 6 

months, at 7 per 

cent., $136,535 must be the amount of as many dollars, for the same 

time and at the same rate, as $1,175 is contained times in $136.5^ 

Diyidin^, we obtain $116,20, the required pTU\cvp«\, "ftwaafe^ias^ 

28 



Sae PBRCBNTAQB. 

Rule. Divvle tJie given amoufU by the amuwit of %\ for \h^ 
given time at the given rate, 

I EXAMPLES FOR PRACTICE. 

1. what principal in 2 yr. 3 mo. 10 da., at 5 per cent, wiL 
amount to $1893 Clf ? Ans. $1700. 

2. A note which had run 3 yr. 6 mo. 12 da. amounted tc^ 
$081,448, at 6 per cent ; how much was the face of the note ? 
^3. What sum put at interest at 3^ per cent, for 10 yr. 2 mo.^ 
will amount to $15660 ? 

( . 4. What is the interest of that sum for 2 yr. 8 mo. 29 da., at T 
per cent., which at the same time and rate, will amount Up 
$1568.97? Ans. $263,057. 

5. What is the interest of that sum for 243 days at 8 per cent, 
which at the same time and rate, will amount to $11119.70 ? 
■^ 6. What principal in 4 years at 6 per cent compound interest, 
will amount to $8644.62 ? Ans, $6847.34. 

7. W hat sum put at compound interest will amount to $26772.96, 

in 10 yr. 5 mo., at 6 per cent ? 

Ans, $14585.24. 

■'' PROBLEM III. 

5tS4. Given, the principal, time, and interest, to find 
the rate per cent. 

1. I received $815 for 3 years' interest on a mortgage of 
$1500 ; what was the rate per cent. ? 

OPERATION. Analysis. Since 

^15 QQ $45 is the interest on 

3 the mortgage for 3 

"TTTTrr , » ^ n ^ years at 1 per cent, 

$45.00, int. for 3 yr. at 1 %. jg^g ^^^^ y^ ^^ ;^ 

$315 -r- $45 ass 7 %, Ans. terest on the mortgage 

for the same time, at 
as many times 1 per cent, as $45 is contained times in $315. Divid- 
ing, and we obtain 7, the required rate per cent Hence the 

Rule. Divide the given interest by the interest on theprinc^Ml 
/or the given timt al 1 "yet cent. 



PROBLEMS IN INTBRBST. 827 

EXAMPLES FOR PRACTICE. 

^1. If I loan $750 at simple interest, and at the end of 1 yr. 3 
tno. receive $796.87 i, what is the rate per cent. ? Am. 5. 

5 2 If I pay $10.68 for the use of $1700, 28 days, what is the 
rate of interest^ An^, 8H-per cent. 

^^. Borrowed $600, and at the end of ft^"^" j mo. returned 
$856.50 ; what was the rate per cent. ? 

4. A man invests $7266.28, which gives him an annual income 
of $744.7937; what rate of interest does he receive ? 
J^b. If C buys stock at 30 per cent, discount, and every'6 months 
receives a dividend of 4 per cent., what annual rate of interest 
does he receive? An%. 11| per cent. 

6. At what rate per annum of simple interest will any sum of 
money double itself in 4, 6, 8, and 10 years, respectively ? 

7. At what rate per annum of simple interest will any sum 
triple itself in 2, 5, 7, 12, and 20 years, respectively ? 

O'S. A house that rents for $760.50 per annum, cost $7800 : what 
<Jo does it pay on the investment? Am, 91 per cent. 

C9. I invest $35680 in a business that pays me a profit of $223 a 
month ; what annual rate of interest do I receive ? -4n«, 7i %. 

PROBLEM IV. 

55S. Given, the principal, interest, and rate, to find 

the time. 

1. In what time will $924 gain $151,536, at 6 per cent.? 

OPERATION. , Analysis. Since 

gQ24 $55.44 is the interest 

06 of $924 for 1 year at 

$5lii,int.of$924forlyr.at6^. '^^T^^":^! 
$151,536 ^ $55.44 « 2.73 ^^ the same sum, at 

2.73 yr. « 2 yr. 8 mo. 24 da., Am. the same rate per 

cent., for as many 
years as $55.44 is contained times in $151,536, which is 2,73 times. 
Reducing the mixed decimal to its equivalent compound numb 
we have 2 years 8 months 24 days, the required time. Hence \ 
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Rule. Divide the given interest hy the interest on the prindpcA 
for 1 year; the quotinjit will he the required time in years ana 
decimals. 

EXAMPLES FOR PRAOTIOS. 

f, 1. In what time will $273.51 amount to $312,864, at 7 pel 
cent. ? Ans. 2 yr. 20 da. 

2. How long must $650.82 be on interest to amount to $761.44, 
At 5 per cent. ? Ans. 3 yr 4 mo. 24 da. 

3. How long will it take any sum of money to double itself by 
simple interest at 3, 4i, 6, 7, and 10 per cent. ? How long to 
quadruple itself? ^^^^ ( To double itself at 3 %, 33t yr. 

( To quadruple itself at 3 %. 100 yr. 

4. In what time will $9750 produce $780 interest, at 2 per 
cent, a month ? 

5. In what time will $1000 draw $1171.353 at 6 per cent, com- 
pound interest ? 

Analysis. $117 1.353-M000=$1. 171353, the amount of $1 for the 
required time. From the table, $1, in 2 years, will amount to $1.1236 ; 
hence $1.171353 — $1.123G=$.047753, the interest which must accrue 
on $1.1236 for the fraction of a year ; and $1.1236 X .06 = ^.067416 ; 
$.047753 -7- $.007410 = .7083 yr. = 8 mo. 15 da. 

Ans. 2 yr. 8 mo. 15 da. 

6. In what time will $333 amount to $376.76 at 5 per cent 
compound interest, payable semi-annually ? 

"^T. Jn what time will any sum double itself at 6 % compounci 
interest? At 7 % ? An^. to last, 10 yr. 2 mo. 26 da.>A.t/ 



DISCOUNT. 

•S<K6* Discount is an aba^ment or allowance made for tihe 

payment of a debt before it is due 

SS7. The Present Wortll of a debt, payable at a future time 
without interest, is such a sum as, being put at legal interest, will 
amount to the given debt when it becomes due. 

1. What is the present worth and what the discount of $642.12 
, to be paid 4 yr. 9 mo. 27 da. li^uoe, Taoue^ >Mtm^ ^^t?^ 1 Y* 
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OPERATION. Analysis. Since J? I is the 

$1.33775, Amount of $1. presont worth <.f $l.;i:i775 

$642.12 -^ 1.33775 = $480 for tho ^ivcn timo at the 

$642.12, given sum. given rate of inicn'st, tlio 

480. present worth. present worth of J?<U2.12 

$1l02.12^ discount. must j>e as many (h.lhirs as 

§1.. '53775 is f<>ntaine(l times 
in $642.*12. Dividing, and we obtain $4J^0 for the present worth, and 
subtracting this sum from the given sum, we have $102.12, the dis- 
count. Hence the following 

KULS. I Divide the given sum or deht hy the amount of $1 
Jbr the given rate and time; the quotient will be the present tcorth 
of the debt. 

II. Subtract the present worth from tlie given sum or debt ; the 
remainder will be the discount. 

Notes. — 1. The terms present icorth, dheount, and dehtf are cquivnicnt to 
princfpalf iuterestt and nmouut. Hence, when the time, rate per cent., and 
amount are given, the principal mihj be found by Prob. II, (663) ; and tho 
interest by sabtraoting the principal from tho amount. 

2. When payments are to be made at different times without interest, find tho 
present worth of each payment separately. Their sum will bo the present worth 
of the several payments, and this sum subtracted from the sum of tho several 
payments will leave the total discount. 

EXAMPLES FOR PRACTICE. 

©1. What is the present worth of a debt of $385.3 Ij, to be paid 
in 5 iDO. 15 da., at 6 % ? Ans. $375. 

-2. How much should be discounted for the present payment of 
a note for $429,986, due in 1 yr. 6 mo. 1 da., money being worth 
5i 9J, ? Ans. $32,826. 

8. Bought a farm for $2964.12 ready money, and sold it again 

for $8665.20, payable in 1 yr. 6 mo. How much would be gained 
in ready mon^y, discounting at the rate of 8 % ? 

.. 4. A man bought a flouring mill for $25000 cash, or for $12000 
payable in 6 mo. and $15000 payable in 1 yr. 3 mo. He accepted 
the latter offer; did he gain or lose, and how much, money being 
worth to him 10 per cent. ? Am, Ghdned $238.10. 

5. B bought a house and lot April 1, I860, for ^hlcK hft^c^ 
io paj$1470 on the fourth day of the foWomii^ S>c^V$swJv^vst^«sv^ 
28* 
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$2816.80 Jan 1, 1861. If he could get a discount of 10 per 
cent, for present payment, how much would he gain by borrowing 
the sum at 7 per cent., and how much must he borrow?* 

6. What is the difference between the interest and the discount 
of ?576, due 1 yr. 4 mo. hence, at 6 per cent. ? 

7. A merchant holds two notes against a customer, one for 
«243.16, due May 6, 1861, and the other for $178.64, due Sept 
25, 1861 ; how much ready money would cancel both the notr 
Oct. 11, 1860, discounting at the rate of 7 % ? Ans. $401.29—. 

8. A speculator bought 120 bales of cotton, each bale containing 
488 pounds, at 9 cents a pound, on a credit of 9 months for the 
amount. He immediately sold the cotton for $6441.60 cash, and 
paid the debt at 8 ^ discount ; how much did he gain ? 

9. Which is the more advantageous, to buy flour at $6.25 a 
barrel on 6 months, or at $6.50 a barrel on 9 months, money being 
worth 8 % ? 

10. How much may be gained by hiring money at 5 % to pay 
a debt of $6400, due 8 months hence, allowing the present worth 
of this debt to be reckoned by deducting 5^ % per annum dis- 
count? Ans, $7. 11 J. 

BANKING. 

SSS» A Bank is a corporation chartered by law for the pur- 
pose of receiving and loaning money, and furnishing a paper 
circulation. 

SS9m A Promissory Note is a written or printed engagement 
to pay a certain sum either on demand or at a specified time. 

tS60. Bank Notes, or Bank Bills, are the notes made and 
issued by banks to circulate as money. They are payable in specie 
at the banks. 

NoTB. — A bank whlcb issueg notes to circulate as money is called a hank of 
UHue; one which lends money, a hank of ditcount ; and one which takes cbarirc 
money belongin^i; to other parties, a hank of depotit. Some banks perfoni< 
nd some all of these duties. 

il« The Maker or Drawer of a note is the person by whom 
)te is signed ; 

13, The Payee is the person to whose order the note ia made 
/able; and 
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963. The Holder is the owner. 

tS64 A Kegotiable Note is one which may be bought and 
sold, or negotiated. It is made payable to the hearer or to the 
Order of the payee. 

tSBS. Indorsing a note by u. payee or holder is the act of 
Writing his name on its back. 

NoTRS. — 1. If a note is payable to the bearer, it may be negotiated without 
indorsement. 

2 An indorsement makes the indorscr liable for the payment of a note, if the 
maker fails to pay it when it is due. 

8. A note should contain the words " value received/' and the sum fur which 
it is given should be written out in words. 

«S6A« The Face of a note is the sum made payable by the 
note. 

tS67* Bays of Grace are the three days usually allowed by 
Jaw for the payment of a note after the expiration of the time 
specified in the note. 

S68 The Maturity of a note is the expiration of the days 
of grace ; a note is due at maturity. 

NoTB. — No grace is allowed on notes payable '' on demand/' without grace. 
In some States no grace is allowed on notes, and their maturity is the expira- 
tion of the time mentioned in them. 

«S69. Notes may contain a promise of interest, which will 
be reckoned from the date of the note^ unless some other time be 
specified. 

NoTR. — A note is on interest from the day it is due, even though no mention 
bo made of interest in the note. 

«S70« A Notary, or Notary-Public, is an officer authorized 
by law to attest documents or writings of any kind to make them 
authentic. 

JS71« A Protest is a formal declaration in writing, made by a 
Notary-Public, at the request of the holder of a note, notifying 
the maker and the mdorsers of its non-payment 

NoTRS. — 1. The fttiliiro to protest a note on tlie third day of grace releases the in- 
dorsers from all obU^titm to pay it 

8. If the third day of grace or the maturity of a note occurs on Sunday or a legal 
holiday, it must be paid on the day previous. 

«I73. Bank DiBConnt is an allowance made to a bank for the 
pa/weBt of a note before it becomes due. 
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tS73* The Proceeds of a note is the sum received for it when 
discounted, and is equal to the face of the note less the discount. 

t574t« The transaction of borrowing money at banks is con- 
ducted in accordance with the following custom : The borrowei 
presents a note, cither made or indorsed by himself, payable at a 
specified time, and receives for it a sum equal to the face ; less 
the interest for the time the note has to run. The amount thug 
withheld by the bank is in consideration of advancing money on 
the note prior to its maturity. 

Notes. — 1. A note for discount at bank must be made payable to the order 
of some person, by whom it must be indorsed. ^ 

2. The business of buying or discounting notes is ohiefly carried on by banks 
and brokers. 

•S7tS* The law of custom at banks makes the bank discount 

of a note equal to the simple interest at the legal rate, for the 

time specified in the note. As the bank always takes the interest 

at the time of discounting a note, bank discount is equal to simple 

interest paid in advance. Thus, the true discount of a note for 

J153, which matures in 4 months at 6 %, is $153 — 'jj§® = 

J3.00, and the bank discount is S153 x .02 = 83.06. Since the 

interest of $3, the true discount, for 4 months is $3 x .02 = $.06, 

we observe that the bank discount of any sum for a given time is 

greater than true discount, by the interest on the true discount 

for the same time 
Note. — Many banks take only true disoount. 

CASE I. 

576. Given, the face of a note, to find the discount 

and the proceeds. 

Rule. I. Compute the interest on tJie/cice o/the note /or thret 
days Ttiore than the specified time; the result wiU he the discount. 

II. Subtract the discount from the face of the note; the re- 
mainder will he the proceeds.. 

NoTRB. — 1. When a note is on interest, payable at a future specified time, Uie 
amount is the face of the note, or the sum made payable, and must be made the 
basis of discount. 

2. To indicate the maturity of a note or drafib, a vertical line ( | ) is med, witk 
the day at which the note is nominally due on the lefty and (he di^ of materia 
on the right; thua, Jan. "^ | |0. 
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EXAMPLES FOR PRACTICE. 

1. What is tlie bank discount, and what are the proceeds of a 
note for $1487 due in 30 days at 6 per cent. ? 

Arts. Discount, 88.18; Proceeds, $1478.82. 

2. What are the proceeds of a note for $384.50 at 90 days, if 
discounted at the New York Bank ? 

3. Wishing to borrow $1000 of a Southern bank that is dis- 
counting paper at 8 per cent., I give my note for $975, payable 
in 60 days ; how much more will make up the required amount ? 

4. A man sold his farm containing 195 A. 2 R. 25 P. for $27.50 
an acre, and took a note payable in 4 mo. 15 da. at 7 % interest. 
Wishing the money for immediate use, he got the note discounted 
at a bank; how much did he receive ? Ans. $5236.169. 

6. Find the day of maturity, the term of discount, and the pro- 
ceeds of the following notes :^' 

$1962-^^^ . Detroit,' July 26, 1860. 

Four months after date I promise to pay to the order of Jameg 
Gillis one thousand nine hundred sixty-two and y^^^^ dollars at th€ 
Exchange Bank, for value received. John Demarest. 

Discounted Aug. 26, at 7%. 

Ans. Due Nov. ^® | ^^ ; term of discount 96 days; proceeds, 
$1926.|J( 

$1066/^^ . Baltimore, April 19, 1859. 

0. Ninety days after date we promise to pay to the order of 
King & Dodge one thousand sixty-six and ^j^q dollars at the Citi- 
zens' Bank, for value received. Case & Sons. 

Discounted May 8, at 6 %. 

Ans. Due July » • I 3 H ^^m of discount, 74 da. ; proceeds, 
$1053.59. 

$784^. Mobile, June 20, 1861. 

7. Two months after date for value received I promise to pay 
George Thatcher or order seven hundred eighty-four and ^^^ dol- 
lars at the Traders' Bank. Wm. Hamilton. 

Digconnted July 5, at S %. m 
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$1845 J^p. Chicago, Jan. 31, 1862. 

8. One month after date we jointly and severally agree to pay 
to W. H. Willis, or order, one thousand eight hundred forty-five 
and fjPj^ dollars at the Marine Bank. 

Payson & Williams. 

Discounted Jan. 31, at 2 ^ a month. 

Ans. Due Feh. 28 | March 3 ; term of discount, 31 da. ; pro- 
ceeds, $1807.36. 

9. What is the difference between the true and the bank dis- 
count of $950, for 3 months at 7 per cent. ? Ans. $.29.r 

10. What is the difference between the true and the bank dis' 
count of $1376.50, for 60 days at 6 per cent. ? 

-/ CASE II. 

S77. Given, the proceeds of a note, to find the fece. 

1. For what sum must I draw my note at 4 months, interest 
6 %, that the proceeds when discounted in bank shall be $750? 

OPERATION. . AnALY.SIS. Wc 

$1.0000 first obtain the pro- 

.0205, disc't on $1 for 4 mo. 3 da. ceeds of $1 by the 

$^9795, proceeds of $1 . If «* ^*^«®> *^«^' »^°^^ 

$750 -^ .9795 = $765,696, Ans. ^-^795 is the pro- 

ceeds of $1, $750 is 

the proceeds of as many dollars as $.9795 is contained times in $750. 

Dividing, we obtain the required result. Hence the 

Rule. Divide the proceeds hy the proceeds of %\ for the time 
and rate mentioned ; the quotient will he thejace of the note, 

EXAMPLES FOR PRACTICE. 

1. What is the face of a note at 60 days, the proceeds of whicb, 
when discounted at bank at 6 %, are $1275? Am. $1288.53. 

2. If a merchant wishes to draw $5000 at bank, for what ram 
must he give his note at 90 days, discounting at 6 per cent ? 

Ans. $5078.72. 

3. The avails of a note having 3 months to ran, discounted at 
A b&nk at 7 fc, were $270.^4-, \j\i«.\. ^^ ^^ W» ^ ^^xi<;^^t 
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4. James T. Fisher buys a bill of merchandise in New York at 
cash price, to the amount of ?1486.90, and gives in payment his 
note at 4 months at 7.} ^/o} what must be the face of the note ? 

5. Find the face of a 6 mo. note, the proceeds of which, dis- 
counted at 2 % a month, are $496. Ans. $564.92. 

6. For what sum must a note be drawn at 30 days, to net 
$1200 t^hen discounted at 5 % ? 

7. Owing a man $575, I give him a 00 day note ; what should 
be the face of the note, to pay him the exact debt, if discounted 
at l-i % a month? Ans. $593.70. 

8. What must be the face of a note which, when discounted at 
a broker's for 110 days at 1 ^ a month, shall give as its proceeds 
$187.50? 

CASE III. 

«S78. Given, the rate of bank discount, to find the 
corresponding rate of interest. 

I. A broker discounts 30 day notes at 1^ ^ a month; what 
rate of interest does his money earn him ? 

OPERATION. Analysts. If we assume 

30 day notes = 33 days' time. ^1^ as t^^c fa«o of the 

$100, htxsc. note, the discount for 33 

1.65, discounter 33 days. days at 1}^ a month will 

$98.35, proceeOs. ^® ^^'^^ ^"*^ *^'« proceeds 

»1.65-!-.090154j4l8i^ff%%M««- '^^^'^^' y^"". *^'*'" ^V"" 

^ $98.35 principal, §1.C5 in- 

iere8t> and 33 days time, to find the rate per cent, per annum, which 
we do by (6M) Hence the 

KuLE. I. I^ind the discount ami the proceeds of $1 or $100 
/or the time the note has to run, 

II. Divide the discount hy the interest of the proceeds at 1 per 
ami. for the same time, 

EXAMPLES rO& PRACTICE. 

1\ What rate of interest is paid, when a note payable in <^0 
dBjB uf diseouDted at 6 per cent. 7 Aiu. ^^iK ^- 
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2. A note payable in 2 months is discounted at 2 % a montli; 
what rate of interest is paid ? Arts. 25^^^ ^. 

3. When a note payable in 90 days is discounted at 1} ^ a 
month, what rate of interest is paid? Ans, Idyf}^ %. 

4. What rate of interest corresponds to 6, 6, 7, 10, 12 ^ dis- 
count on a note running 10 months without grace ? 

5. What rate of interest does a man pay who has a 60 day 
note discounted at |, 1; 2, 2^, 3 ^ a month? . 

CASE IV. 

S79. Giv^n, the rate of interest, to find the corres- 
ponding rate of bank discount. 

1 A broker buys 60 day notes at such a discount that his 
money earns him 2 ^ a month ; what is his rate % of discount? 

OPERATION. Analysis. If we assume 

60 da. + 3 da. = 63 da. ^1^ ^ ^^ proceeds of a 

$1 00 base. iiote, the interest for 63 days 

4.20, interest for 63 da. at 24 per cent, will be $4.20, 

?104.20, amount " " ^"^^ ^^ ^moxmi or face of 

$4.20 -- .18235 = 23^^^ %, Ans. the note will be $104.20. We 

then have $104.20 the prin- 
cipal, $4.20 the interest, and 63 days the time, to find the rate per 
cent., which we do by (564) as in the last case. Hence the 

Rule. I. Find the interest arid the amount o/Sl or $100 ybf 
the time the note has to run, 

II. Divide the interest hy the interest on ike amount at 1 per 
cent, /or the same time. 

EXAMPLES FOR PRACTICE. 

1. What rates of bank discount on 30 day notes correspond to 
6, 6, 7, 10 per cent, interest ? 

2. At what rate should a 3 months' note be discounted to pro- 
duce 8 % interest? 1^^ Ans, *J\\i\ %. 

3. At what rates should 60 day notes be discounted to pay to a 
broker 1, IJ, 2, 2i % a month? 

4. At what rate must a note payable 18 months hence^ without 
grace, be discounted to produce 1 ^o ^B^«t^*^»*t A-n** ^►J^^ %. 
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EXCHANGE. 

580. Exchange is a method of remitting money from one 
place to another, or of making payments by written orders. 

S81« A Bill of Exchange is a written request or order upon 
one person to pay a certain sum to another person, or to his order, 
at a specified time. 

583. A Sight Draft or Bill is one requiring payment to be 
made ^' at sight/' which means, at the time of its presentation to 
the person ordered to pay Ln other bills, the time specified is 
usually a certain number of days '* after sight." 

There are always three parties to a transaction in exchange, and 
usually four : 

jS83. The Drawer or Haker Is the person who signs the 
)rdcr or bill ; 

«S84. The Drawee is the person to whom the order is ad- 
Iressed ■, 

SSS» The Payee is the person to whom the money is ordered 
X) be paid ; and 

«S86. The Buyer or Bemitter is the person who purchases 
ihe bill. He may be himself the payecy or the bill may be drawn 
n favor of any other person. 

«S8T. The Indorsement of a bill is the writing upon its back, 
^y which the payee relinquishes his title, and transfers the pay- 
ment to another. The payee may indorse in blank by writing his 
name only, which makes the bill payable to the hearer , and con- 
sequently transferable like a bank note ; or he may accompany his 
ngnatore by a special order to pay to another person, who in his 
ium may transfer the title in like manner. Indorscrs become sep- 
irately responsible for the amount of the bill, in case the drawee 
(ails to make payment. A bill made payable to the bearer is 
transferable without indorsement. 

ff88. The Acceptance of a bill is the promise which the 
irawee makes when the bill is presented to him to pay it at ma- 
turity 'y this obligation is usually acknowledged by writing the 
irord *' Accepted/' with his signature, actoea V^q ^isd;^^ q^ ^^^^^ 
29 w 
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Notes. — 1. In this country, and in Oreat Britain, three day9 of grace arcil- 
lowed fur the payment of a bill of exchange, after the time specified bag expired. 
In regard to gruce on aiyhe bill*, however, custom is variable ; in New Tork. 
Penusylrania, Yvrginin, and some other States, no grace is allowed onsightbiUs^ 

2. When a bill is protested for non-acceptance, the drawer is obligated to pay 
it immediately, even though the specified time has not expired. 

Exchange is of two kinds — Domestic and Foreign. 

589. Domestic or Inland Exchange relates to remittances 
made between different places of the same country. 

Note. — An Inland Bill of Exchange is commonly called a Draft, 

590. Foreign Exchange relates to remittances made between 
different countries. 

591. A Set of Exchange consists of three copies of the same 
bill, made in foreign exchanges, and sent by different conveyances 
to provide against miscarriage \ when one has been paid, the others 
are void. 

«S9S. The Face of a bill of exchange is the sum ordered to 
be paid ; it is usually expressed in the currency of the place on . 
which the draft is made. 

593. The Far of Exchange is the estimated value of the 
coins of one country as compared with those of another, and is 
either 'intrimlc or commercial. 

594. The Intrinsic Far of Exchange is the comparatiye 
value of the coins of different countries, as determined by theif 
weight and purity. 

595. The Commercial Far of Exchange is the comparatiTe 
value of the coins of different countries, as determined by their 
nominal or market price. 

NoTB. — The intrinsic pnr is always the same while the coins remain on- 
changed; but the commercial par, being determined by commercial usage, i< 
fluctuating. 

596. The Course of Exchange is the current price paid in 
one place for bills of exchange on another place. This price 
Yarics, according to the relative conditions of trade and commercial 
credit at the two places between which exchange is made. Thus, 
if Boston is largely indebted to Paris, bills of exchange on Parii 
ipiJJ bear a high price in Boston. 

When the course of excbangje \ie\7w^«w tsRQ ^^s^si^ \^ ^UD£»Q^ 
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able to drawing or remitting, the disadvantage is sometimes 
ayoided, by means of a circuitous exchange on intermediate places 
between which the course is favorable. 

DIRECT EXCHANGE. 

S97» Direct Exchange is confined to the two places between 
which the money is to be remitted. 

598. There are always two methods of transmitting money 
etween two places. Thus, if A is to receive money from B, 
1st. A may draw on B, and sell the draft; 
2d. B may remit, a draft, made in favor o*f A. 

Note. — One person is said to draw on another person, when he is the mak€r 
of a draft addressed to that person. 

CASE I. 

•S99. To compute domestic exchange. 

The course of exchange ior inland bills, or drafts, is always ex- 
pressed by the rate of premium or discount. Drafts on time, 
however, are subject to bank discount, like notes of hand, for the 
term of credit given. Hence^ their cost is affected by both the 
course o/ exchange and the discount /or time. 

1 What will be the cost of the following draft, exchange on 
Boston being in Pittsburgh at 2 J %' premium ? 

1600. Pittsburgh, June 12, 1860. 

Sixty days after^eight, pay to William Barnard, or order, six 
hundred dollars, value received, and charge the same to om 
account. 

To the Suflfolk Bank, Boston. Thomas Bauer & Co. 

OPERATION. 

U 4- a.0225 = $1.0225, course of exchange. 

.0105 , bank discount of $1, (63 da.) 

$1,012, coat of exchange for $1. 
$600 X 1 .012 = $607.20, .4ns. 

Analysis. From $1.0225, the course of exchange, we subtract 
$.0105, the bank discount of $1 for the specified time, and obtain 
$1,012, the cost of exchange for $1 ; then $600 X 1.012 = $607.20, tho 
(OBt of exchange fur $600. A 
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2. \ commission merchant in Detroit wishes to remit to hii 
employer in St. Louis, ?512.36 by draft at 60 days; what is the 
face of the draft which he can purchase with this swai, exchange 
being at 2 J % discount ? 

OPERATION. 

$1 — 9.025 as 8.976, course of exchange. 

.01226, discount of U. 

8.96275, cost of exchange for 81. 
8612.36 -^ .96275 = 8632.18+, Ans. 

Analysis. From $.975, the course of exchange, we rnbtract 
$.01225, the bank discount of $1 for the specified time, at the legal 
rate in Detniit, and obtain $.96275, the cost of exchange for $1 ; and i 
tho face of the draft that will cost $512.36, will be as many dollars as 
$.9(i27i) is contained times in 512.36, which is 532.18 -f, times. 
Uenco wo have tho following 

KuLE. I. To find the cost of a draft, the face being ^ven.— 
Multiply the face of the draft hy the cost of exchange for %\, 

II. To find the face of a dmft, the cost being given. — BMt 
the fjiven cost by the cost of exchange for $1. 

Note.— The cost of ezchanpie for $1 may always be foiuid, by snbtracting from the 
course of cxchani^e the bank diBCoant (at the le^al rate where the draft ie made), 
for the specified time. For sight drafts, the coarse of exchange is the ooet 
•f $1. 

EXAMPLES FOR PRACTICE. 

1. What must la^^^d in New York for a draft on Boston, at 
30 days, for $540 j^ exchange being ac J % pi^mium? 

Ans. $5392.36. 

2. What is the cost of sight exchange on New Orleans, for 
$3000, at 3} % discount? 

3. What must be paid in Philadelphia for a draft on St. Paul 
drawn at 90 days, for $4800, the course of exchange being 
1012 %? Am. $4791.60. '"■ 

i. A sight draft was purcliascd for $550.62, exchange being si 
^ premium of 3.^ ^^ ; what was the face ? -"^^ '^ 1 

6. An agent in Syracuse, N. Y., having $1324.74 due Jdb em- 

pJojer^ is instructed to remit the same by a draft drawn at 80 

days; what will be the face oi ^\\^ ^T\)S^,eis.Ocv«OL^^\i^\xv^j,^l\^ 

premium ? ^^' \\KV^!iSl^« 
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6. My agent in Charleston, S. C, sells a house and lot for 
$7500j ou commission of 1^ ^, and remits to me the proceeds in 
a draft purchased bX ^% premium ; what sum do I receive from 
the sale of my property ? v / ^ \ l>, / (^ 

7. A man in Hartford, Conn., has $4800 due him in Baltimore; 
how much more will he realize by making a draft for this sum on 
Baltimore and selling it at i% discount, than by having a draft 
on Hartford remitted to him, purchased in Baltimore for tliis sum 
at f ^ premium ? Ans. $1 1.73 -h . 

8. The Merchants' Bank of New York having declared a dividend 
^^ ^i% ^ stockholder in Cincinnati drew on the bank for the sura 
due him, and sold the draft at a premium of 1|^ ^ci thus realizing 
1508.76 from his dividend; how many shares did he own? )iL Q 

9. Sight exchange on New Orleans for $5000 cost $5075 ; what 
was the course of exchange? Ans. H % premium. 



CASE II. * 

600. To compute foreign exchange. 

801* The following standards of the decimal currency of the 
United States were established by the coinage act of 1873 : 



Coins. 

Gold eagle . . 
Gold dollar . 
Trade dollar . 
Half-dollar . . 
Five-cent (nickel) 
Three-cent " 
One-cent (bronze) 



Weight, Fineness. 

258 grains. 900 thousandths. 

25.8 " 900 " 

420 " 900 " . 

• 12^ grammes. 900 " 

77.16 grains. f copper, J nickel. 

30 *' I *» I " 

48 " .95 " .05 tin and zinc. 



603« Money of Accoimt consists of the der ^minations or 
divisions oTmoney of any particular country in wh i accounts are 
kept. 

Note.— The Act of Harch 3, 1873, provides that "the value of foreign coin, w ex- 
pressed in the money of account of the United States*, «hall he that of the pure metal of 
such coin of standard value ; and the values of the standard coins in circulation, of the 
Tarious nations of the world, shall bo estimated annvaVy by the Director of the Mint, 
and bo proclaimed on the first day of January by the Secretary of the Treasury." 

♦ This " Cabb " on fcre^rfn exchange has been so modified as to conform to the Act 
•f March, 1878, and only such chanje;es have been made in the TaMes and Examples M 
were necessary to adapt them to that law, and to the usage of 197B. 
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Finejtess, and Value of Foreign Gold Coins, . 
determined by United Slates Mint Assays. 
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-1. Foreign gold coine, if converted Into Uiilted,StoUa colmw 

t to ft chai^ of one-fjth of one per eerU. 

fleer coins there is no fised legal valaation, as compared wilt 

) TRlue of the ailver coins January 1, 1874, waa computed at the 

) cents per oonce, »00 fine, payable in BuhMdiaiy sUver cdn, 

lalngold. 
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STOCK TABLS^ 

Shotoing the rate ef Interest received on Stocks purchased, from S5 per 

cent, discount to fS6 per cent, premium. 



Pnrchasa 


B^TB BBOBIYBD OK STOCK BSABINO INTKBSBT AT 


Price. 


6 per cent. 


6 per cent. 


7 per cent. 


8 per cent. 


10 per cent 


75. 

80. 

85. 

90. 

95. 

97.50 
100. 
105. 
110. 
115. 
120. 
126. 


6.666 

6.25 

5.882 

5.555 

5.263 

5.128 

5.000 

4.761 

4.545 

4.347 

4166 

4.000 


8.00 

7.50 

7.143 

6666 

6.316 

6.156 

6.000 

5.714 

5.454 

5.130 

5.000 

4800 


9.333 

8.75 

8.235 

7.777 

7.263 

7.179 

7.000 

6.666 

6.363 

6.086 

5.833 

5.600 


10.666 
10.000 
9.411 
8.888 
8.421 
8.205 
8.000 
7.619 
7.272 
6.956 
6.666 
a400 


13.338 

12.500 

11.764 

11.111 

10.526 

10.25« 

10.000 

9.528 

9.090 

8.695 

8.338 

8.000 



Notes.— 1. The standard valne of gold as compared with silver in the United States, 
Is as 15.407 to 1 in the coinage of 1792, as 15.988 to 1 in the coinage of 1887, and as 14.8M 
to 1 in the coinage of 1853. By the new Coinage Act of 1878, there is no fixed legal val- 
uation of silver as compared with gold. The price paid at the mints varies accoiding to 
demand and supply. 

2. The relative values of gold and silver differ in the coinage of different conntriea 
In England, the ratio is 14.288 to 1 ; in Prance, it is 15.5 to 1 ; in Prussia, 15.5 to 1. 

a In the gold coinage of the United States, a Troy ounce of fine gold is equal to 
$20.672 ; and an ounce of standard gold, .900 fine, at the legal rate of 25.8 grains to a dol- 
lar, is worth $ia605. 



604. Sterling Billg, or Sterling Excliange, are bills on Eng- 
.and, Ireland, or Scotland. Such bills are negotiated at a rate fixed 
without reference to the par of exchange. 

Note.— Formerly such hills were quoted at a certain rate % above the old par value oi 
a pound steriing, which was $4.44|. As this was entirely a fictitious valne, and always 
about 9 % below the real value, the course of exchange always appeared to be heavily 
against this country, and thus tended to impair its credit. By the Act of March, 1878, 
** all contracts made after the first day of January. 1874, based tm an assumed par of ez- 
cbange with Ore&t Britain of fifty-four pence to the dollar, or $4.44^ to the sovereign or 

pound sterling, " are declared nuU oM tH>id. T\i<(& pa.^ 0(f exduuiQe\Kit?R^«ii^^»Aii.^sttiiii 

ad the United States is fixed at $4.8»:€5. 
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605. Ezohangea with Europe arc effected chiefly through tho 
following promiucnt financial circles: Loudon, I'aris, Antwerp, 
Amsterdam, Ilamburg, Frankfort, Bremen, and Berlin. 

None.— 1. In exchange on PariB, Antwerp, and Switferlandf the unit is the frane^ and 
the quotation shows the number of francs and centimes to the dollar, Federal Mouey. 
In ezchani^e on Amsterdam, the unit is the guUder^ quoted at its value in cents ; oa 
Hamburg, Frankfort, Bremen, and Berlin, Uie quotation shows the value of/oc/r rdcht- 
marks (marks) in cents. 

2. The following shows the manner in which quotations of foreign exchange art 
made in this coimtry, and as quoted Jan. S, 1876: 

Sixty Days, Tfirte Days. 

London.... ,.. Prima Bankers' Sterling Bills 4.86^^(^4.86 4.90 <^4.90>4 

Do ...Good do. do 4.85 ^4.85>/i 4.89;^ ((^ 4.tt0 

Do Prime Commercial do 4.84 (0*4.85 4.88^ ^ 4.89>i^ 

Paris Francs 6.17;^ fe 5.163^ 6.18X (a 6.ia>i 

Antwerp Francs. 6.17H % 6.I6I4 5.183l£ (^ 6.13^ 

Switcerland. . . . Francs 6.17>^ ® 5.16^ 6.133li (^ 5.12Vi 

Amsterdam.... Guilders 41 1^ ® 41.^4 41;^® 41^ 

Hamburg Reichsmarks WJi ® OSj*' 96 (^ 96j^ 

Frankfort.... ...Reichsmarks 9478 (^ 95>^ 16 (^ 961^ 

Bremen Reichsmarks 94,%^ 95^ 96 @ 96ji 

Berlin Reichsmarks 94% (^ 95K 96 ®, 96if 

In the above, " Prime Bankers* Bills"* are those on the most reliable banking houHes ; 
^Good" is applied to those of somewhat inferior credit : and *^ Prime Commercial" 
ire merchants* drafts, which usually command a less price in the market. The quota- 
ions in the first column are those of 60-day bills, and in the second column those of 
I days. 

1. What will be the cost in Boston of the following bill of ex- 
change on Liverpool, the course of exchange being 4.87^ ? 

£432. Boston, June 16, 1875. 

At sight of this First of Exchange (Second and Third of same 
tenor and date unpaid), pay to the order of J. Simmons, Boston, 
Four Hundred Thirty-two Pounds, value received, and charge the 
same to account of 



To Richard Evans <fe Son, ) 
Liverpool^ England. ) 



Skui&Q Lowell <S? Co. 



> . OPERATION. Analysis. — According 

%/l^lh, course of exchange, value of £1. to the course of ex- 

432, number of pounds. change, £1 is worth 

14.875 X 432=12106, ^«5. ^'^'^^'^ ^^^^^ ^^^ " 

worth 432 times |4.875^ 

M- $2106y the required cost of the bill. 
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2. Wliat is the face of a bill on London, that may be porchafied 
ill New York for $277.42, exchange being quoted at 4.851 

oi^ERATiON. Analysis. — Since £1 coBts $4.85, as 

$277.42:- $4.85 = 57.2 ^^J J'^'^^l^'^ *? , ^J*!"* ^ 
^ $277.42 as $4.85 is contained times in 

£57.2 = £57 4s., the face. $277.42, or £57.2 =£57 4s. Hence, etc 

;^ What cost in Hamburg a bill on New Orleans for $4500, the 
course of exchange being 95 ? 

oPBKATioN. Analysis. — Since $.95 ifl 

$4500 -7- $.95 = 4736.84. the cost of 4 marks (605), 

4736.84 X 4 = 18947.36 marks. *^^^^ ^^1 ^^s* ^^^ ^^^ 

18947 marks 36 pennies, cost of bill. ^ many marks as $.96 is 

contamed times in $4500, or 
18947.36. Hence the cost of the bill is 18947 marks 36 pennies. 

800. From these illustrations we derive the following 

Rule. I. To find the cost of a bill, the face being given.— 
Multiply the value of a monetary unit according to the course of 
exchange, by the number of such units in the face of the bill. 

II. To find the face of a bill, the cost being given. — Divide the 
cost of the bill by the value of each monetary unit, according to the 
course of exchange, 

EXAMPLES FOR PRACTICE. 

1. What is the cost in Portland of a bill on Manchester, Eng., 
for £325 3s. 9d., when sterling exchange is selling at 4.89^? 

Ans. $1691.79+. 

2. What must be paid in Charleston for a bill of exchange on 
Paris for 6000 francs, the course of exchange being 6,31 ? 

Note.— The qnc^tation 5.31 means that number of francB to a dollar. Hence |1.00-»- 
'5.31 plves the valmj of 1 franc, which multiplied by the number of francs (by Rule I) will 
give the cost of the bill ; or more briefly, fhe given number of francs divided by the 
quotation will giv<> the cost of the bill in dollars. 

3. What is the cost, iri Boston, of a bill on St Petersburg for 
3000 roubles, at $.771; brokerage ;J-^? Find also at what per 
cent, prcmiuni the exchange is at that time. (See Table, p. 342.) 

4. What will be the cost in Naples of a bill of exchange on Ijeff 
Fork for $831.1 2, at $.205 a \iv» \ ^ 
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5. A draft on Philadelphia cost £125 in Birniinpjhaiii, Eng, 
exchange seliiog for 4.855; required the face of tlie drafU 

Ans. i;600.875. 

6. An agent in Boston having $7530.30 due his employer in 
England, is directed to remit by a bill on Liveipool ; what is the 
face of the bill which he can purchase for this money, exchange 
«elliugat 4.91J? y\n-'s. £1534 28. Id. + 

7. A merchant in Cincinnati has 908 T|^ guilders due him m 
Aiusterdam, and iHiquests the remittance by draft AVhat sum will 
be receive, exchange on U. S. in Amsterdam selling at 2.41 
guilders for $1 1 '^ 

8. A trader in London wishes to invest £2500 in mcixiliandise in 
Lisbon ; if he remits to his correspondent at Lis])on a bill purchased 
for this sum, at the rate of 4.51 milrcis to tlie pound sterling, what 
sum in the currency of Portugal will the agent receive? 

Ans. 11275 milreis. 

9. A draft on Dublin for £3150 cost §1736.10; what was tne 
course of exchange ? A7is, 4.82 J^ 

10. A merchant in Baltimore having received an importation of 
Madeira wine invoiced at 1500 milreis, allows his corivspondont in 
Madeira to draw on him for the sum necossaiy to cover the cost^ 
exchange on the United States being in Madeii-a 931 J reis to the 
dollar; how much would tlic merchant have saved by remitting a 
draft on Madeira, purcliased at $1.0G5 per milrei.s? 

Avs, §12.80 + . 

11. An importer received a quantity of Leghorn liats, invoiced 
at 25256.80 lire, wliich was paid in U. S. gold coin, exported at a 
cost of 3 ^ for transportation and insurance, the price of fine gold 
in Leghorn being 131 lire per ounce Troy. How much more 
would the goods ha\^ cost in store, had payment been made by 
draft on Leghorn, purchased at the rate of §.198 per lira? 

Ans. §895.75 -f . 
N«rrB.— In U. S. gold coinage, $tO contains 25Sx .9=235.* ^^Ins of J[ne gold (603). 
^12. When silver is worth in England Old. per oz. fine, what sum 
of money in U. S. trade-dollars is equal to £l sterling ? 

An», $4,996 + . 
13. What is the course of exchange o\\ BiaWw viWw ^^^.'^^ Njk 
[udd £or 890'marksJI 
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007* Arbitration of Exchange is the process of computiug 
exchange between two places by means of one or more intermediate 
exchanges. 

Nona.— When there i» only one intermediate exchange, the procoBB is called i^mk 
AridttxUion / when there are two or more Intermediate exchangee, the process is caU^ 
Compound Arbitration. 

%. The arbitrated price is generally either greater or less than the price of direct a- 
ehangee ; and the object of arbitration is to ascertain the best route for making drafts 
jr remittances. 

008. There are always three methods of receiving money from 
a place, or of transmitting money to a place, by means of indirect 
exchange through one intervening place. Tims, 

If A is to receive money from C through B, 

1st. A may draw on B, and B draw on C; 

2d. A may draw on B, and C remit to B ; 

3d. B may draw on C, and remit to A. 

If A is to transmit money to C through B^ 

1st. A may remit to B, and B remit to C ; 

2d. A may remit to B, and C draw on B ; 

3d. B may draw on A, and remit to C. 

1. A man in Albany, N. Y., paid a demand in Paris of 5400 fr., 
by remitting to Amsterdam at the rate of $.41 J per guilder, and 
thence to Paris at the rate of 2.15 francs per guilder. How much 
Federal money was required ? 



OPEBATION. 

(?) = 5400 francs. 

2.15 francs = 1 guilder. 
1 guilder =1 1.4 If 

(?) = 11042.32 4-, Ans. 

Or, 
(?) 5400 

.43 ^.1$ 1 

1 AX$ .083 



.43 



$448.2 



$1042.32 4-, Ans. 



Analysis.— We are to deter- 
mine how much Federal money 
is equal to 5400 francs, and the 
question may be represented 
thus: $(?)=5400 francs. Now, 
since 2.15 francs = 1 guilder, 
5400 divided by 2.15 will give the 
number of gtiilders; and that 
number multiplied by $.415, the 
value of 1 guilder, will give the 
required sum. Hence, 5400 and 
.415 are multipliers and 2.15 it* a 
divisor. The units of currency 
being canceled, and the wo-k 



being abridged also by canceWng commwi iaaXftT^^vfe have (?) « 
$1042.32 + , the sum required. 
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ince the course of exchange between Amsterdam and Paris gives 
er=2.15 francs, and the course between Albany and Amsterdam 
.41^=1 guilder, we multiply the 5400 francs by .415 and divide 
using the vertical line and cancellation, and obtain $1042.32+, 

e. 

-In the firet Btatement, the rates of exchange are so arranged that the Bama 
orrency shall stand on opposite sides in each two consecntive equations, in 
t these fectors may all be canceled. 

resident of Naples, having a bequest of $8720 made him in 
orders the remittance to be made to his agent in London, 
Tiits the proceeds to Naples, reserving his commission of -j^^ 
draft sent. If the course of exchange on London is $4,875 
on, and the rate between London and Naples is 25.53 lire to 
ud sterling, how much does the man realize from his bequest ? 

3PERATI0N. ANAiiYSis. — We make the statement as 

= $8720 ^° ^^® ^^* example, according to the 

£1 given rates of exchange. Then, since the 

H OK *KQ T- agent is to deduct ^ % commission on the 

* ' face of the draft before the purchase, we 

^^ place 1.005 on the left as a divisor (152), 

= 45438.77 lire, and obtain by cancellation, multiplica- 
tion, and division, 45438 lire 77 centimes 
proceeds of the exchange. 

merchant in Chicago directs his agent in Albany to draw 
altimore 2X1% discount, for $1200 due from the sales of 
3 ; he then draws upon the Albany agent, at 2 ^ premium, 

proceeds, after allowing tUc agent to reserve J^ for his 
sion. What sum does the merchant realize from his produce ? 

3FEBATI0N. ANALYSTS. — Accordiug to the given 

= 1200 B. J2Xe^ of exchange, 100 dollars in Baltic 

_ fio A more equal 99 dollars in Albany ; and 

~ 109 r* ^^^ dollars in Albany equal 102 dollars 

"~ ' in Chicago ; and since the unit of currency 

"" is the same in each place, being $1, we 

= $1205.70, Ans, represent its exchange value in each town 

by the initial letter, and make the state- 
in the other examples. Then, since the agent is to reserve ^ ^ 
iion from the avails of his draft, we place 1—. 006 =.995 on the 
a multiplier, and obtain by cancellation ('0 = |1205.70« the 
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Prom these principles and illustrations we hare the following 

Hulk. L Jie2yresent the required sum- by ( ? ), fjoiih the pro'p^ 
unit of currency affixed^ and place it equal to the given sum, on iU 
right, 

\\, Arrange the given rules vf exchange so that in any two con 
lecutive equations the same unit of currency shall stand on opposes 
sides, 

III, When there is commission for dramng^ pkxe 1 minus the 
rate on the left if the cost of exchange is required^ and on the right 
if 2^oceeds are required ; and when there is commission for remit' 
tingy 2)lace 1 jdus the rate on the right if cost is required, and on the 
left if j^roceeds are required. 

IV. Divide the product of the numbers on the right by the product 
of the numbers on the left^ cancelling equal factors ; the result unU 

be the answer. 

Notes.— i. CommiBMon for drawing is commiBslon on the sale of ft draft; commifl* 
sion for remitting is commission on tlie purchase jarice of a draft. 

1^ Tlie above method is sometimes called the Chain Bule^ or Coi^oinmi Proportion, 

EXAMPLES FOR PRACTICE, 

1. A jventlcman in Philadelphia wishes to deposit $5000 in a hank 
at Stockholm, b}^ remitting to Liverpool and thence to Stockholm; 
if the course of exchange on Liverpool is 4.91 in Philadelphia, and 
the course between Liverpool and Stockholm is 18J crowns to £1, 
how much money will the man have in bank at Stockholm, allow- 
ing the agent at Livei-pool J^^ for remitting. 

Ans, 18792.1 crowns. 

2. When exchange at New York on Paris is 5 francs 16 centimes 
per $1, and at Paris on Hamburg 1.23 fr. per mark, what jvill be 
the arbitrated price in New York of 7680 marks of Hamburg? 

Ans, $1830.69. 

3. A gentleman in Cleveland wishes to draw on New Orleans for at 
bank stock dividend of $750, and exchange direct on New Orleans 
is \^% discount; how much will he save by drawing on his agent 
in New York at 1^ ^ premium, allowing his agent to draw an New 
Orleans at 1 ^ discount^ brokerage at -J- ^ ? Q ^ L^ 

4. A gontleinsin in Boston drew on. Amsterdam for 0000 guilders 
Jiit$,415 per guildev ; how n\uc\i moi^ \<o\M. V^ V^n^ \^wk^n<^M\a 
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dered remittance to London, and thence to New York, ex- 
at Amsterdam on London being 11.19 guilders per £l, and 
don on New York 4.88, brokerage at l^^ in London for 
ng. A71S, $94.31 +. 

: at Philadelphia exchange on Liverpool is 4.89J^, and at 
)ol on Paris 24 francs 96^ centime^ per £1, what is the arbi- 
joursc of exchange between Philadelphia and Paris, through 
>ol? Ans. 5.10. 

n American resident of Amsterdam wishing to obtain funds 
le U. S. to the amount of $6400, directs his agent in Lon- 
draw on the IT. S. and remit the proceeds to him in a draft 
stcrdamj exchange on the U. S. being at 4.85 in London, 
3 course between London and Amsterdam being 18d. per 
If the agent charges commission at ^ ^ both for drawing 
nitting, how much better is this arbitration than to draw 
' on the U. S. at 41 cents per guilder? 

speculator in Pittsburgh, having purchased 58 shares of 
L stock in New Orleans, at 95 5^ remits to his agent in New 
draft purchased at 2 ^ premium, with orders for the agent 
t the sum due in N. O. Now, if exchange on N. O. is at 
count in N. Y., and the ago: it's commission for remitting is 
w much does the stock cost iu i^ttsburgh ? Ans, $5606.08. 
merchant in Boston owes 19570 francs in Paris. Which 
the more advantageous to him, to remit directly to Paris at 
through London at 4.89, buying there exchange on Paris at 
r. to £1, and paying J % brokerage ? 

• in London exchange on Paris is 25.71, and in New York on 
: is 5.1 5^, what is the arbitrated course of exchange between 
ork and London? Ans. 4.987 +. 

A. banker in New York remits $3000 to Liverpool, by arbitra- 
s follows: first to Paris at 6 francs 16 centimes per $1 ; 
to Hamburg at 125 francs per 100 marks; thence to Am- 
1 at 1.71^ marks to the guilder; thence to Liverpool at 11.82 
s per £1 sterling. IIow much sterling money will he have 
z at Liverpool, and what will be his gain over direct exchange 
f ? A \ Proceeds in Liverpool, £610 ISs, 3d. 

< Gain by arbitratioii, \^^ ^^ 
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EQUATION OF PAYMENTa 

609. Equation of Payments is the process of finding the 
mean or equitable time of payment of several sums^ due at dif- 
ferent times without interest. 

610. The Term of Credit is the time to elapse before a debt 
lecomes due. 

611. The Average Term of Credit is the time to elapse before 
several debts, due at different times, may all be paid at once, with- 
out loss to debtor or creditor. 

619. The Equated Time is the date at which the several 
debte may be canceled by one payment. 

613. To Average an Account is to find the mean or equit- 
able time of payment of the balance. 

614:. A Focal Date is a date with which all the others are com- 
pared in averaging an account. 

Note. — Each item of a book account draws interest from the time it is dne, 
which may be either at the date of the transaction, or after a specified term of 
credit. 

In averaging, there are two kinds of equations. Simple and 
Compound. 

61tl. A Simple Equation is the process of finding the aver- 
age time when the payments or account contains only one side, 
which may be either a debit or credit. 

616. A Compound Equation is the process of averaging 
when both debts and credits are to be considered. 

SIMPLE EQUATIONS. 
CASE I. 

617. When all the terms of credit begin at the same 
(late. 

1. In settling with a creditor on the first day of April, I find 

that I owe him $12 due in 5 months, ?15 due in 2 months, and 

fl8 due in 1 months j at 'wWt tVuie m«3 \ ^vj ^^^"W^ omQunt! 
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OPERATION. Analysis. The' 

$12 X 5 == 60 Tfhole amount to be 

15 X 2= 30 paid, as seen in the ope- 

18 X 10 = 180 ration, is $45 ; and we 

S45 270 ^^^ ^ ^^^ ^^^ ^^^S ^* 

270 -r- 45 = 6 inc., average credit, "^^a^^ ^« withheld, or 
Apr. 1, + 6 mo. = Oct. 1, Am. what term of credit It 

shall have, as an equiv- 
alent for the various terms of credit on the different items. Now 
the value of credit on any sum is measured by the product of the 
money and time. Therefore, the credit on $12 for 5 mo. = the credit 
on $60 for 1 mo., because 12 X 5 = 60 X 1. In like manner, we have 
the credit on $15 for 2 mo. = the credit on $30 for 1 mo. ; and the 
credit on ^18 for 10 mo. = the credit on $180 for 1 mo. Hence, by 
addition, the value of the several terms of credit on their respective 
sums equals a credit of 1 month on $270 ; and this equals a credit of 
6 months on $45, because 45 X 6:= 270 X 1. Hence the following 

Rule. 1. Multiply each payment hy its term of credits and 
divide the sum of the products hy the sum of the payments ; the 
quotient will he the average term of credit. 

II. Add the average term of credit to the date at which all 

the credits hegin ; the result will he the equated time of payment. 

Notes. — 1. The periods of time used as multipliers must all be of the same 
denomination, and the quotient will be of the same denomination as the terms 
of credit; if these be months, and there be a remainder after the division, con- 
tinoe the division to days by reduction, always taking the nearest unit in the last 
result. 

2 The several rules in equation of payments are based upon the principle of 
bank disoount; for they imply that the discount of a sum paid before it is due 
equals the intereat of the same amount paid after it is due. 

EXAMPLES FOR PRACTICE. 

1. On the first day of January, 1860, a man gave 3 notes, the 
first for <f500 payable in 30 days 3 the second for $400 payable in 
60 days ; the third for $600 payable in 90 days. What was the 
average term of credit, and what the equated time of payment ? 

Ans Term of credit, 62 da. ; time of payment. Mar. 3, 1860. 

2. A man purchased real estate, and agreed to pay i of the price 
in 3 mo., i in 8 mo., and the remainder in 1 year. Wishing to 
cancel the whole obligation at a single payment., li^^ V^scl^ ^^CkS6& 
'hia payaent he deferred ? 
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^ 3. I owe $480 payable in 90 days, and $320 payable in 60 days. 
My creditor consents to an extension of time to 1 year, and offers 
to take my note for the whole amount on interest at 6 per cent 
from the equated time, or a note for the true present worth of 
both debts, on inf<3rest from date How much will I gain if I 
choose the latter condition ? Ans. $1.14. 

4. Bought merchandise April 1, as follows: $280 on 3 mo., 
$300 on 4 mo., $200 on 5 mo., $660 on 6 mo. ; what is th 
equated time of payment ? Ans, Aug. 24. 



CASE II. 

618« When the terms of credit begin at different 

dates. 

1. When docs the amount of the following bill become due, 
per average? 

Charles Crosby, 

1860. To Bronson & Co., Dr. 

Jan. 12. To Mdse $400 

'' 16. '^ Mdse. on 2 mo., 600 

Apr.20. " Cash, 375 



FIRST OPERATION. 



SECOND OPERATION. 



Due 


Da. 

04 

99 


Items. 

400 
GOO 
375 

1375 


Prod. 


Jan, 12 
Mar. 16 
Apr. 20 


38400 
37125 






75525 



Due. 


Da. 
99 

35 



Items. 


Prod. 


Jan. 12 
Mar. 16 
Apr. 20 


400 
600 
375 


39600 
21000 






1375 


60600 



Ans 



75525 -7- 1375 = 55 da. 

55 da. after Jan. 12, 
or Mar. 7. 



! 



60600 ^ 1375 = 44 da. 
' 1 or Mar. 7. 



Analysis. The three items of the biU are due Jan. 12, Mar. 16, 
and Apr. 20, respectively. In the first operation we use the earliest 
maturity, Jan, 12, for a focal date, and ^d tive difference in days 
between this date and each of t\ie o\]i[ieTa\Vk\iA,^i»mi^av.^3L\a^y^3si* 

V 
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Ifi is 64 da. ; from Jan. 12 to Apr. 20 is 99 da. Hence, from Jan. 12 
the first item has no credit, the second nas G4 days credit, and the 
third 99 days' credit, as appears in the column marked da. We now 
proceed to find the products as in Case I, whence we obtain the ave- 
rage credit, 55 da., and the equated time, Mar. 7. 

In che second operation, the latest maturity. Apr. 20, is taken for a 
focal date, and the work may be explained thus : Suppose the account 
to be settled Apr. 20. At that time the first item has been due 99 
davs. and must therefore draw interest for this time. But interest 
on $400 for 99 days = the interest on $39000 for 1 day. The second 
item must draw interest 35 days ; but interest on $000 foi 35 days = 
interest on $21000 for 1 day. Taking the sum of the products, we find 
that the whole amount of interest due" Apr. 20 equals the interest on 
$60000 for 1 day ; and this is found, by division, equal to the interest 
on $1375 for 44 da., which is the average term of interest. Hence 
^he account would be settled Apr 20, by paying $1375, with interest 
on the same for 44 days. This shows that the $1375 has been used 
44 days, that is, it falls due Mar 7, without interest. Hence we have 
the following 

Rule. I. Find the time at which each item becomes due, hy 
adding to the date of each transaction the term of credit, if any he 
specified, and write these dates in a column 

II. Assume either the earliest or the latest "i ate for a focal date^ 
and find tJie difference in days between the focal date and each of 
the other dates, and write the results in a second column, 

III. Write the items of the account in a third column, and mul- 
tiply each hy the corresponding number of days in tlie preceding 
column, writing the products in a fourth column, 

IV. Divide the sum of the products by the sum of the items. 
The quotient will he the average term of credit or interest, and 
must he reckoned from the focal date TOWARD the other dates, to 
find the equated time of payment. 

Notes. — 1. When dollars and cents are fflven, it Ib generally enffldent to take 
mfly dollara in the multiplicand, rejecting the cents when less than 60, and carrying 
1 to the dollars, if the cchts are more than 59. 

%. Months in any terms of credit are understood to he calendar months ; the time 
nrast therefore be carried forward to the same day of tho month in which the term of 
credit explrea. 
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examples for praotioe. 

1. James Gordon, 
1860. To Henry Lancey, Br. 

To 100 yd. Cassimere, @ *2 50, $250 

" 30aC '• French Prints," .12 360 

" 1200 " Sheeting, " .08, 96 

" 400 " Oil Cloth, " .50, 200 

« Sundries, 350 

AVhen is the above bill due, per average ? 

An$. Apr. 12, 1860. 



Mar. 4. 

" 25. 
Apr. 16. 

" 30. 
May 17. 



2. I sell goods to A at different times, and for different terms 
of credit, as follows : 

Sept. 12, 1859, a bill on 30 days' credit, for $180 



Oct. 7, " 




30 " 




300 


Nov. 16, " 




60 " 




150 


Dec. 20, « 




90 « 




350 


Jan. 25, 1860, 




30 " 




130 


Feb. 24, " 




30 " 




140 



If I take his note in settlement, at what time shall in^rest 
commence ? 



3. What is the average of the followinsr account? 



1860, Oct. 1. 
« Nov. 12. 
" ^ Dec. 25. 

1861, Jan. 16- 
'' Feb. 24. 
" Mar. 17. 



Mdse., on 60 da., f240 

500 

436 

325 

486 

537 

Am. Mar. 10, 1861. 



it 



u 



a 



(( 



u 



it 
a 



. 4. I have 4 notes, as follows : the first for $350, due Aug. 16, 
1859 • the second for $250, due Oct. 15, 1859 ; the third for $300, 
due Dec. 14, 1859; the fourth for $248, due Fob. 12, 1860. 
When shall a note for which I may exchange the four, be made 
payable F 
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Dr. 



COMPOUND EQUATIONS. 

619* 1 Average the following account. 

m 

John Lyman, 



Or. 



I860. 








* 1860. 








Jane 12 


To Mdse. 


630 


00 


June 24 


By draft at 30 da. 


480 


00 


Sept 12 


u u 


428 


00 


Aug. 20 


*^ oa«<h, 


280 


00 


Oct. 28 


"^ Sundries, 


440 


00 


Oct. 8 


u u 


140 i 00' 



OPERATION. 



Dr. 



Cr. 



Vocal 
date 



'M 



Due. 


Da. 


Items. 


Product!. 


Due. 


Da. 

03 
60 
20 


Itemi. 


Producli. 


June 12 
Sept. 12 
Oct. 28 


138 

46 




530 
428 
440 


73140 
10688 


July 27 
Aug. 20 
Oct. 8 


480 
230 
140 


44&40 

15870 

2800 




1308 
860 


02828 
68310 






850 


63310 








Balances, 


648 


20518 





29518 -r 548 = 54 da., average term of interest. 
Oct. 28 — 54 da. = Sept. 4, balance due. 

Analysis.-t-Iu this operation we have written the dates of maturity 
on either side, allowing 3 days' grace to the draft. The latest date, 
Oct. 28, is assumed as the focal date for both aides, and the two columns 
marked da. show the difference in days between the focal date and 
each of the other dates. The products are obtained as in simple 
equations, and the balance found between the items on the two sides, 
and also between the products. These balances, being both on the 
Dr. side, show that there is due on the day of the focal date, $548, 
with interest on $29518 for 1 day. By division, this interest is found 
to be equal to the interest on $548 for 54 days. Hence this balance, 
$548, has been due 54 days ; and reckoning back from the focal date, 
we obtain the equated time of payment, Sept. 4. 

Had we taken the earliest maturity, June 12, for the focal date, we 
iShould have obtained 84 days for the interval of time ; and since in 
this case the products would represent the credit to which the several 
items are entitled after June 12, we should add 84 days to the focal 
date, which would give Sept. 4, as before. 

2. When is the balance of the following aocoxiKit dne^ ^^ 
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Dr. 



Charles Derby. 



Cr. 



1859. 








1859. 




1 


Jan. 21 


To Mdse. 


.H2 


00 


Jan. 1 


By cash, 


84 


00 


Mar. 5 


t( ki 


145 


00 


Feb. 4 


4( i( 


40 


00 


« 22 


i( u 


194 


00 


Mar. 30 


« (( 


12 00 



OPERATION. 



Dr. 



Cr. 



Due. 


Da. 


Items. 


Prodoctt. 


Due. 


Da. 


Itemi. 


ProdvcU. 


Jan. 21 

Mar. 5 

« 22 


68 

25 

8 


32 
145 
194 


2176 
3625 
1552 


Jan. 1 
Feb. 4 
Mar. SO 


88 

54 




84 
40 
12 


7892 
2160 




371 
136 


7363 




136 


9552 
7353 










Balance of account, 


235 


Balance of prodacts, 


2199 



2199 ^ 235 = 9 da. ; Mar. 30 + 9 da. = Apr. 8, Ans. 

Analysis. We take the latest maturity, Mar. 30, for the focal date, 
and consequently the products represent the interest due upon the 
several items, at that date. We find the balance of the items upon 
the Dr. side, and the balance of the products upon the Cr. side. The 
debtor therefore owes, on Mar. 30, $235, but is entitled to such a term 
of interest on the same as will be equivalent to the interest on $2199 
for 1 day, which by division, is found to be 9 da. Hence the balance 
is due Mar. 30+9 da. = Apr. 8. Thus we see that when the balances 
are on opposite sides, the interval of tiihe is counted from the other 
dates. If we take, in this example, the earliest date for the focal date, 
the balances will both be upon the Dr. side, and the interval of time 
will be 97 da., which reckoned forward from the focal date, will give 
the equated time as before. 

630. From these examples we derive the following 
Rule. I. Find the time when each item of the account is due^ 
and write the dates, in tivo columns, on the sides of the account to 
which they respectively belong, 

II. Use either the earliest or the latest of these dates as the focal 
date for both sides, ana find the products as in the last case. 

III. Divide the balance of (lie products hy the balance of the 
zcount; the quotient will be the intervai of time, whi^h m/ast ht 
ickoned from the focal date TOWARD t>.e other dates when hoA 
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hahnces are on the same sid^ of the account, hut FROM the other 
dates when Hie balances are on opposite sides of the account, 

JNoTES. — 1. Instead of the products, we may obtain the interest, at any per 
cent., on the several items for the corresponding intervals of time, and divide 
the balance of interest by the interest on the balance of the account for 1 day ; 
the quotient will be the interval of time to be added to, or subtracted fro!u the 
fucal date, according to the rule. The time obtained will be the same, at what- 
ever rate the interest be computed. 

2. There may be such a combination of debits and credits, that the equated 
time will be earlier or later than any date of the account. 

EXAMPLES FOR PRACTICE. 

1. Required, the average maturity of the following account. 



Dr. 



A. Z. Armour, 



Cr. 



1859. 






Peb. 12 


To Mdse. 


86 


« 25 


U if 


36 


April 16 


M (( 


174 


May 20 


U U 


&4 



75 
24 
96 

78 



1859. 
March 15 
April 17 
May 25 
June 8 



Ry bal. old acc^t. 
" cash, 

" sundries. 



97 
56 
25 
94 



36 
00 
00 
75 



OPERATION. 



Br. 









Cr. 


Due. 


Da. 


Itcmi. 


Int. 


March 15 
April 17 
May 25 
June 8 


85 
52 
14 


97.36 
56.00 
25.00 
94.75 


153 
.49 
.06 






273.11 


1.98 



Dae 


• 


Da. 


Febu 


12 


116 


ii 


25 


108 


April 


16 


53 


May 


20 


19 



BalancMy 



Items. 


Int. 


85.75 

36.24 

17496 

94.78 


1.66 

.62 1 
1.55 

.30 

1 


391.73 
273.11 


4.13 


118.62 


2.S0 



Int on $118.62 for 1 da. = $.0198. 
2.20~-.0198=lll da.; June 8—111 da.=.Feb. 17,1859, Ans. 

Analysis. Taking the latest maturity, June 8, for the focal date, 
we find the interest of each item, at 6 J^, from its maturity to the 
focal date ; then, taking the balance, we find the interest due on th« 
account to be $2.20. Dividing this interest by the interest on the 
balance of the items for 1 day, we obtain 111 da.,, the time required 
for the interest, $2.20, to accrue. The average maturity, therefore, 
IB June 8 -^ 111 da. = Feb. 17, 1859. 

It is evident that when the balances occur on opposite aides, tha 
interval of time will be reckoned as in the mQ\>i:iO^ \>^ Y^v^^\sl&\%« 
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2. What is the balance of the following account^ and when is 

it due ? 

Thomas Lardner, 

Dr. Cr. 



ist;o. 








1860.^^^1 


ullt 




" 


Man-h 1 


To Sundries, 


4S6 


00 


March 26 


By draft, at 60 da. 
« « 80 " 


400 


00 


April 12 


♦• Mdfle. 


648 


00 rikntt 6 


660 


00 


July 10 


(( M 


312 


00 


June 20 


« cash, 


200 


00 


fiept 14 


U (( 


636 


00 


Aug. 8 


(( M 


84 


00 



Ans, Balance, $rl98 ; due June 22, 1860. 

3. When shall a draft for the settlement of the following ac- 
count be made payable ? 



Dr. 



David Sanford. 



Or. 



1859. 








1869. 








Jan. 1 


To Md8e. on 3 mo. 


64 


86 


April 1 


By cash. 


60 


00 


FcK 12 


(. t. (k 2 •( 


28 


46 


May 16 


** draft, at 80 da. 


80 


00 


March 1« 


" Sundries, 


06 


76 


June 12 


M M 


126 


00 


"June 26 


'* Mdse. 


26 


32 


« 20 


<' cash, 


160 


00 



Am, Aug. 28, 1869. 



4 



Oliver Waintoright. 



•/)r. 














Cr 


1868. 








1868. 








Jan. 1 


To Mdse. 


36 


72 


Jan. 10 


By cash, 


98 


72 


Feb. 1 


(i (t 


48 


26 


" 21 


«f u 


26 


84 


March 17 


i( u 


72 


36 


March 23 


" sundries. 


16 


17 


April 1 


<( « 


08 


48 


April 6 


M <* 


8 


96 



If the above account were settled April 6, 1858, by draft on 
time, how many days' credit should be given ? Ans. 20 da. 

6. I owe $1000 due Apr. 25. If I pay »560 Apr. 1, and «324 
Apr. 21, when, in equity, should I pay the balance? 

Ans, Aug. 30. 

Note. — Make the $1000 the Dr. side of an account, and the payments the Cr. 
side, and then average. 

6. A man owes $684, payable Aug. 12, and $468, payable Oct. 
15. If he pay $839, Aug. 1, what will be the equated time for 
the payment of the balance '' Ans, Bee. 15. 

7. A man holds 3 notes, the first for $500, due March 1, the 
second for $800, due June 1, and the third for $600, due Aug. 1. 
He wishes to exchange them for two others, one of which shall 
be for $1000, payable Apr. 1 ; what shall be the face and when 
the maturity of the other? 
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8. A owes $500, due Apr 12, and JIOOO, due Sept. 20, and 
wishes to discharge the obligation by two equal payments, made 
at an interval of 60 days ; when must the two payments be made ? 

Ans, 1st, June 28 j 2d, Aug. 27. 

9. When shall a note be made payable, to balance the following; 

account ?^x^ 

James Tyler. 



Dr. 



Or. 

















1869. 








1859. 








Tane 12 


To Hdse. on 3 mo. 


530 


84 


Sept. 14 


By caph, 


436 


00 


** 20 


U 4( '( (( 


236 


48 


'• 26 


i. it 


3-20 


00 


« 30 


it (( M IC 


739 


56 


Oct. 3 


« a 


560 


00 


July 6 


(( tt U U < 


273 i 44 


1 " 17 


i( i( 


370 


00 


»* 16 


M tt Si U 


194 78 


1 Nov. 16 


« « 


840 


00 


« 29 


It tt tt tt 


636 42 


1 «• 24 


'( tt 


560 


00 



10. I received goods from a wholesale firm in New York, in 
parcels, as per bills received, namely : Apr. 1, a bill for ^536.78 ; 
May 16, »2166.94; June 12, $843.75; July 12, $594.37; Sept. 
18, $856.48. In part payment, I remitted cash as follows : June 
3, $500; July 1, $1000; Nov. 1, $1500. When is the balance 
payable, allowing credit of 2 months for the merchandise ? 

Ans. July 23. 

ACCOUNT SALES. 

GSSl. An Account Sales is an account rendered by a commis^ 
sion merchant of goods sold on account of a consignor, and con- 
tains a statement of the sales, the attendant charges, and the net 
proceeds due the owner. 

G33« Guaranty is a charge made in addition to commission, 
for securing the owner against the risk of non-payment, in case of 
goods sold on credit. 

033. Storage is a charge made for keeping the goods, and 
may be reckoned by the week or month, on each article or piece. 

034» Primage is an allowance paid by a shipper or consignor 
of goods to the master and sailors of a vessel, for loading it. 

G9tl« A commission merchant having sold a shipment of 

goods by parts at different times, and on various terms, makes a 

final settlement by deducting all charges, and accrediting the owner 

with the net proceeds. It is evident, thexefoTe, 

31 
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I. That commission and guaranty should l>e accredited to the 
agent at the average mat\;irity of the sales, 

II. That the net proceeds should he accredited to the con- 
signor at the average maturity of the entire account. 

Hence the following 

Rule. I. To compute the storage. — MuUiply each article or 
parcel by the time it is, in store, and multiply the sum of the pro- 
ducts hy the rate per unit ; the result will he the storage. 

II. To find when the net proceeds are due. — Average the sales 
cUone, and the result vriU he the date to he given to the commission 
and guaranty ; then make the sales the Cr, side, and the charges 
the Dr. side, and average the entire (Account hy a compound equation. 

NoTB. — Id averagiDg, either the product method <Mr the htterett method maj 
be used. 



EXAMPLES FOR PBAGTICS. 

1. Account sales of 100 pipes of gin, received per ship Hispan- 
iola, from Havana, on a|c. of Tyler, Jones & Co. 



I860. 
April 15 
May 5 
June 28 



April 1 

« 1 

*< 1 

June 28 



Sold 32 Pipes, 4160 gal. @ $1.05, op 30 days,. 

" 40 " 5240 " @ 1.02, cash, 

« 28 « 3660 « @ 1.00, « 



100 



CIIAROES. 



To Freight and Primage, $136.76 

^ Wharfage asd Cartage, 48.54 

♦* Duty Bonds, at 60 days. 3207.07 

" Storngrp from April 1, Ti». : 

On 32 Pipes, 2 wks..... 64 wks. 
" 40 " 6 « ... 200 " 
« 28 "13 « ... 364 « 

100 « equal to 628 « @ 6 e 37.68 

« Commission on $13362.80. at 2}^ % 334.07 

« Guaranty on $4368, at 2^^ % 109.20 



00 
80 

oe 

80 



S2 



What are the net proceeds of the above account, and when due ? 
Ans. Net proceeds, $9489.48 ; due, May 20, 1860. 

Note. — The time for -which storage is charged on each part of the shiproeiit 
Is the internal, reduced to weeks, between Apr. 1. when the pipes were reeeired 
into store, an\? the date of sale. Every fraction of a week is reekoned a fiill week. 

2. A commission merchant in Boston received into his store on 
if 1, 1859 y 1000 bbl. of flLoni, "i^a^Vii^ ^ja» ^«k^<8» ^ik Sk^^c^^s^ss^ 
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day, freight $175.48, cartage ?56.25, and cooperage $8.37. He 
sold out the shipment as follows: June 3, 200 bbl. @ $6.25; 
June 30, 350 bbl. @ «6.50; July 29, 400 bbl. @ $6.12 J; Aug. 
6, 50 bbl. @ $6.00. Required the net proceeds, and the date 
when they shall be accredited to the owner, allowing commission 
at 3 J %, and storage at 2 cents per week per bbl. 

Ans, Net proceeds, $5614.28 ; due, July 10. 



SETTLEMENT OF ACCOUNTS CURRENT. 

G36. To find the cash balance of an account current, 
at any given date. 

/. Bums in account 'current with Tyler dh Co, 



Dr. 



Or. 



I860. 




Feb. 25 


To Mdse. on 3 mo. 


March 20 


u ^ (I 3 .( 


April 26 


u u ((3 « 


June 24 


U U (( 2 (* 



360 


76 


240 


5G 


875 


24 


235 


25 



1860. 








March 1 


By cash on acct. 


250 


00 


April 20 


" accept, at 30 da. 


300 


00 


June 12 


" Sundries, 


375 


00 


" 27 


" cash on acct. 


400 


00 



Required the cash value of the above account, July 1, 1860, 
interest at 6 ^. 



OPERATION. 



Dr. 



Cr. 



Dae. 


Da. 


Items. Int. 


Ca»h val 


Due. 


Da. 


Item*. Int. 


Ca»h val. 


May 25 
June 20 
July 26 
Aug. 24 


37 
11 
25 
54 


360.75 + 2.22 
240.66 -f .44 

876.24 — 3.65 

236.25 — 2.12 


362.97 
241.00 
871.B9 
233.13 


March 1 
May 20 
June 12 

" 27 


122 

42 

19 

4 


250.00 + 6.08 
300.00 f- 2 10 
375.00 + 1.19 
400.00+ .27 


256.08 
802.10 
376.19 
400.27 








170a69 








1333.64 
._. .. I 



J1708.69 —$1333.64 = ?375.05. Am. 

Analysis. For either side of the account we write the dates at 
which the several items are due, and the days intervening between 
these dates and the day of settlement, July 1. We then compute the 
interest on each item for the corresponding interval of time, and add 
it to the item if the maturity is before July 1, and subtract it from 
the item if the maturity is after July 1 ; the results must be the cash 
values of the several items on July 1. Adding the two columns of 
cash values, and subtracting the less sum from the ^^VhtAx^-sR^Vi^^^ 
$37S,05, th6 cash balance required. Hence ^e 
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Rule. L Find the number of days intervening between each 
maturity and the day of settlement, 

II. Compute the interest on each item for the corresponding 
interval of titne; add tlie interest to the item if the maturity is 
before tJie day of settlement j and subtract it from the item if the 
maturity is after tJie day of settlement ; the results wiU be the cash 
vcUues of the several items. 

III. Add each column of cash values, and the difference of the 
wnounts will be the cash balance required, 

EXAMPLES FOR PRACTICE. 

1. Find the cash balance of the following account for June 1, 

1858, interest at 6 per cent. ? 

Alvan Parke, 



Dr. 














Cr. 


1858. 








1858. 








Jan. 12 


To check, 


600 


86 


Jan. 1 


By bal. fitom old aoet 


636 


72 


« 26 


t< « 


250 


48 


Feb. 8 


** cash, 


486 


67 


Feb. 13 


(( u 


400 


00 


March 26 


u u 


1260 


78 


March 16 


li « 


760 


00 


April 20 


tt u 


766 


36 


April 25 


« i( 


200 


00 


MV 12 


it u 


248 


79 



Ans, »11 96.67. 
2. What is the cash balance of the following account on Dec. 
31, at 7 per cent. ? 



James Hanson. 



Dr. 



Cr. 



1859. 








1859. 




Sept. 3 


To Sundries, 


478 


36 


Sept 17 


By Sundries, 


Oct. 2 1 


'* MdHe. on 3 mo. 


256 


37 


« 20 


** cash on aoct. 


" 21 


(( .. (( 3 « 


376 


26 


Oct. 3 


U it it 


Not. 12 


(( (( <i 3 « 


80 


00 


Nov. 17 


it tt it 


Dec. 15 


*' Sundries, 


148 


76 


Dec. 27 


tt tt tt 




PARTNERSHIP. 

637« Partnership is a relation established between two or 
more persons in trade, by which they agree to share the profits 
and losses of business according to the amount of capital furnished 
by each, and the time it is employed. 

038. The Partners are the individuals thus associated. 

Note, — The terms Capital or Stock, Dmdend,«sA Aaa«MfMi«.\,>M2^^\iQA««mf 
^gaiioatioQ in Partnership as in BIoc;'\l«. 
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CASE I 

G39. To find each partner's share of the profit or 
loss, when their capital is employed for equal periods 
of time. 

1. A and B engage in trade; A furnishes 3500^ and B $700 a* 
capital ; they gain ?96 ; what is each man's share ? 

OPERATION. Analysis. The whole 

V 500 amount of capital em- 

$ 700 ployed is $500 -f $700 

$1200, whole stock. =$1200 ; hence, A fur- 

6 00 ^ 5^, A's part of the stock. ^i»*?^s i'i^"<i = nf ^^ the 

7 00 7 "R'o " << " ii capital, and B furnishes 

T3TJ0 — T2» -^ ° 700 7 /• 4.U 

$96 X t\ = «40 A's share of the gain, rsoo - i f ot the capi- 

$96 X -/^ = $56, B's '' " " " *^^- ^""^ ^'''''^ ^^^^ 

man's share of the pro- 
fit or loss will have the same ratio to the whole profit or loss as his 
part of the capital has to the whole capital, A will have /§ of the 
$96, and B j\ of the $96, for their respective shares of the profits. 

We may also regard the whole capital as the first cause , and each 
maji's share of the capital as the second cause^ the whole profit or loss 
as the first effect , and each man's share of the profit or loss as ih© 
second effect, and solve by proportion thus : 

1st cause. 2d cause, lut effect. 2d effect. 

$1200 : $500 = $96 : ( ? ) = $40, A's gain, 
$1200 : $700 = $96 : (?) = $56, B's " 
Hence we have the follow^ing 

BuLE Multiphj the whole profit or loss by the ratio of the 
whole capital to ectch marCs share of the capital. Or, 

T^e whole capital is to each mans share of the capital as the 
whole profit or loss is to each man^s share of the profit or loss, 

EXAMPLES FOR PRACTICE. 

1. Three men engage in trade; A puts in $6470^ B $8780, and 
C $9860, and they gain $7890. What is each partner's share of the 
profit? Ans, A's, $2538.453; B's, $1483.053; C's, $3868.493. 

2. B and C buy pork to the amount of $1847.50, of which B 

pays $739, and C the remainder. They gain $375 ; what ia each 

oiie'0 share of the gain T 
81* 
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3. A, B, and C form a company for the manufacture of woolen 
cloths. A puts in $10000, B $12800, and C $3200. C is allowed 
$1 600 a year for personal attention to the business ; their ex- 
penses for labor, clerk hire, and other incidentals for 1 year are 
$3400, and their receipts during the same time are $9400. What 
is A's, I3's, and C's income respectively from the business ? 

4. Four persons rent a farm of 115 A. 32 P. at $3.75 an acre, 
A puts on 144, B 160, C 192, and D 324 sheep; how much rent 
ought each to pay ? 

5. Three persons gain $2640, of which B is to have $6 as often 
as C $4, and as often as D $2 ; how much is each one's share ? 

6. Six persons are to share among them $6300; A is to have 
^ of it, B ^, C I", D is to have as much as A and C together, and 
the reniai ider is to be divided between E and F in the ratio of 
3 to 5. llow much does each receive ? 

• 

Am, A, $900; B, $1260; C, $1400; 
D, $2300 ; E, $165 ; F, $275. 

7. Two persons find a watch worth $90, and agree to divide the 
value of it in the ratio of -I to |- ; how much is each one's share ? 

NoTB.— If the fractions be reduced to a common denominator, they wiU be to each 
other as their numerators, (418, HI). 

8. A father divides his estate worth $5463.80 -between his two 
sons, giving the elder \ more than the younger; how much is each 
son's share ? Arts, Elder, $2892.60 ; younger, $2571.20. 

9. Three men trade in company. A furnishes $8000, and B 
$12000. Their gain is $1680, of which C's share is $840 ; required, 
C's stock, and A's and B's gain. Ans, C's stock, $20000. 

10. Four persons engage in the lumber trade; and invest jointly 
$22500; at the expiration of a certain time, A's share of the 
gain is $2000, B's $2800.75, C's $1685.25, and D's $1014; how 
much capital did each put in ? Ans, D put in $3042. 

11. A legacy of $30000 was left to four heirs in the proper 
tion of ^, \^ 1^, and -J^, respectively ; how much was the share of 
each ? 

J 2. Thr^Q TRQXi purchase a piece of laud for $1200, of which 
mm C pays $500. They seYL i\. so «fi» Vi ^bmv ^ ^'stfwaaxL ^xisa. '^\ 
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which A takes $71.27, and B $142.54; how much do A and B 
pay, and what is C's share of the gain ^ Anz. C's gain, $152.72|- 

13. Three persons enter into partnership for the manufacture 
of coal oil, with a joint capital of $18840. A puts in $3 as often 
as B puts in $5, and as often as C puts :n $7. Their annual gain 
is equal to C's stock; how much is each partner's gain ? 

14. A, B, and C are employed to do a piece of work for $26 45 
A and B together are supposed to do J of the work, A and C \>, 
and B and ||, and are paid proportionally; how much must 
each redeive? Am, A, $11.50; B, 85 75; C, $9.20. 



CASK IL 

G30. To find each partner's share of the profit or loss 
when their capital is employed for unequal periods of 
time. 

It is evident that the respective shares of profit and loss will 
depend equally upon two conditions, viz. : ike am(mnt of capital 
invested by each^ and the time it is employed. Hence tliey will 
be proportional to the products of these two elements. 

1. Two men form a partnership ; A puts in $820 for 5 months, 
and B $400 for 6 monthg. They lose $140 ; what is each man'« 
share of the loss ? 

OPERATION. 

$320 X 5 = $1600, A's capital for 1 mo 
. $400 X 6 = $2400 , B's '' '<• " 

$4000, entire « « ^ 
$^ggg ss |, A's share in the partnership 

$140 X I ^ $56, A'c loss. 
$140 X I = $84, B's loss. 

Analysis The use of $320 for 5 months is the same as the use of 
5 times $320, or $1600, for 1 month ; and the use of $400 for 6 months 
is the same as the use of 6 times $400, or $2400, for i month ; hence 
the use ot the entire capital is the same sus the use of $1600 + $2400 
=: $4000 for 1 month. A's interest in the partnership is therefore 
tfSS = I ^^ A« ^^'^ «>ff©r i of ihe loss, ot %lAa X \= Vi'^ v >wiSl 
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B's interest in the partnership is {JJJ = J, and he will suffer J of the 
loHS, or $140 X } -= $84. 

We may also solve by proportion, the causes being compounded of 
the two elements, capital and iime • thus • 

^4000 : 81G00 = «140 : f?) = ?56, A's loss 
?4000 : «2400 = 6140 : (?) = $84, B's loss. 

Hence the following 

E.ULE. MultqjJt/ each man's capital hy the time it is employed 
in trade ^ and add the jyroducts. Then multiply the entire profit or 
loss hy the ratio of each product to the svm of the products; the 
results will be the respective shares of proft or loss of each pdrt- 
ner. Or, 

Multiply each man's capital hy the time it is employed in trade, 
and regard each product as his capital, and the sum of the pro- 
ducts as tJie entire capital, and solve hy proportion, as in Case L 

EXAMPLES FOR PRACTICB. 

1. A, B, ana C enter into partnei-ship. A puts in $357 for 5 
months, B $371 for 7 months, and C $154 for 11 months, and 
tlicy gain $347.20 ; how much is each one's share ? 

Ans. A's, $102; B's $148.40; C's $96.80. 

2. Tliree men hire a pasture for $55.50. A put in 5 cows, 12 
weeks; B, 4 cows, 10 weeks; and C, 6 cows, 8 weeks; how much 
ought each to pay ? Ans, A $22.50 ; B $15 ; C $18. 

3. B commenced business with a capital of $15000. Three 
months afterward C entered into partnership with him, and put 
in 125 acres of land. At the close of the year their profits were 
$4500, of which C was entitled to $1 800 ; what was the value of 
the land per acre ? 

4. A and B engaged in trade. A put in $4200 at first, and 9 
months afterward $200 more. B put in at first $1500, and at the 
end of 6 months took out $500. At the end of 1 6 months theu 
gain was $772.20 ; how much is the share of each? 

5. Four companies of men worked on a railroad. In the first 
company there were 30 men who worked 12 days, 9 hours a day; 
In the second, there were S2 men vi\io N«ci\k<id 15 da^a^ 10 hours 



j "^ .- 



PARTNERSHIP. 359 



a day; in the third, there were 28 men who worked 18 days, 11 
hours a day; and in the fourth, there were 20 men who worked 
15 days, 12 hours a day. The entire amount paid to all the com- 
panies was 81 500; how much were the wages of each company? 
6. A and B are partners. A's capital is to 13*s as 5 to 8 ; at 
the end of 4 months A withdraws J of his capital, and B J of his; 
at the end of the year their whole gain is $4000 ; how much be- 
longs to each? An%. A, «17l4i^, B, J22854. 
^ 7. B, C, and D form a manufacturing company, with capitals 
'of 815800, 825000, and 830000 respectively. After 4 months B 
draws out 81200, and in 2 months more he draws out 81500 more, 
and 4 months afterward puts in $1000. C draws out 82000 at 
the end of 6 months, and 81500 more 4 months afterward, and a 
month later puts in 8800. f D puts in 81800 at the end of 7 
months, and 3 months after draws out 85000. If their gain at 
the end of 18 months be 815000, how much should each receive? 

Am. B, 83228.07; C, 85258.15; ]), $6518.78. 

8. The joint stock of a company was 85400, which was doubled 
at the end of the year. A put i for J of a year, B | for J a year, 
and C the remainder for one year. How much is each one's share 
of the entire stock at the end of the year ? 

9. Three men engage in merchandising. A^s money was in 
10 months, for which he received 8456 of the profits ; B's was in 
8 months, for whioh he received $343.20 of the profits ; and 0*8 
was in 12 months, for which he received 8750 of the profits. Their 
whole capital invested was $14345 ; how much was the capital of 
each? -4fw. A's, 84382; B'b, $4075.50; C's, 85937.50. 

10. Three men take an interest in a coal mine. B invests his 
capital for 4 months, and claims ~^^ of the profits; C's capital is in 
8 months ; and D invests 86000 for 6 months, and claims | of the 
profits; how much did B and C put in ? 

11. A, B, and C engage in manufacturing shoes. A puts in 
81920 for 6 months; B, a sum not specified for 12 months; and 
C, 81280 for a time not specified. A received 82400 for his stock 
and profits, B $4800 for his, and C 82080 for his. llequiredj 
B'b stock, and C's time ? 
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ALLIGATION. 

031. Alligation treat? of mixing or compounding two or 
more ingredients of different values or qualities. 

639. The Mean Price or Quality is the average price or 
^quality of the in^cdients, or the price or quality of a unit of the 
mixture. 

CASE I. 

633. To find the mean price or quality of a mixture, 
when the quantity and price of the several ingredient* 
are given. 

Note. — The process of finding the mean or average price of several ingredi- 
ents is called Alligation Medial. 

1. A produce dealer mixed together 84 bushels of oats worth 
$.30 a bushel, 60 bushels of oats worth $.38 a bushel, and 66 
bushels of oats worth $ 40 a bushel ; required, the mean price. 

OPERATION. Analysis. The worth of 84 

$.30 X 84 = $25.20 bushels @ $.30 is $25.20, of 

.38 X 60 = 22.80 60 bushels @ $.38 is $22.80, 

.40 X 56 = 22.40 and of 56 bushels @ $.40 is 

200 ^ $70 40 $22.40 ; and we have in the 

— whole compound 84 + 60 + 56 

$.3520, Ans, =200 bushels, worth $25.20+ 
$22.80 + $22.40 = $70.40. One bushel of the mixture is therefore 
worth $70.40 -r 200 = $.352. Hence the following 

Rule. Find the entire cost or value of the ingredients, and 
divide it hy the sum of the simples, 

EXAMPLES FOR PRACTICE. 

1. A grocer mixed 4 lb. of tea at $.60 with 3 lb. at $.70, 1 lb.-, 
at $1.10, and 2 lb. at $1.20; how much is 1 lb. of the mixture 
worth? -4««. $.80. 

2. A dealer in liquors would mix 14 gal. of water with 12 gal. 
of wine at $.75, 24 gal. at $.90, and 16 gal. at $1.10; how much 

18 a gallon of the mixture woxt^i^J A-w*. %,73^^. 
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3. If 3 lb. 6 oz. of gold 23 carats fine be compounded with 
4 lb. 8 oz. 21 carats, 3 lb. 9 oz. 20 carats^ aud 2 lb. 2 oz. of alloy, 
what is the fineness of the composition ? Ans. 18 carats. 

4. A grain dealer mixes 15 ba. of wheat at $1.20 with 5 bo. 
at $1.10, 5 biL at $.90, and 10 bu. at $.70 ; what will be his gain 
per boshel if he sell the compound at $1.25. 

5. A merchant sold 17 lb. of sugar at 5 cts. a pound, 51 lb. at 
8 cts., 68 lb. at 10 cts., 17 lb. at 12 cts., and thereby gained on 
the whole 33 i per cent.; how much was the average cost per 
pound? 

6. A drover bought 42 sheep at $2.70 per head, 48 at $2.85, 
«ind 65 at $8.24 ; at what average price per head must he sell 
them to gain 20 per cent.? Ans, $3.567^f. 

7. A surveyor took 10 sets of observations with an instrument, 
for the measurement of an angle, with the following results : 1st, 
36° 17' 25,4"; 2d, 36° 17' 24.5'^; 3d, 36° 17' 27.8"; 4th, 36° 17' 
26.9"; 5th, 36° 17' 25.4"; 6th, 36° IT 24.7"; 7th, 36° 17' 24,2"; 
8th, 36° IT 26.3"; 9th, 36° 17' 25.8"; 10th, 36° 17' 26,7". What 
is the average of these measurements ? Ans, 36° 17' 25.77". 

8. Three trials were made with chronometers to determine the 
difference of time between two places ; the first trial gave 37 min. 
54,16 sec., the second 37 min. 55.56 sec, and the third 37 min. 
54,82 sec. Owing to the favorable conditions of the third trial, 
it is entitled to twice the degree of reliance to be placed upon 
either of the others ; what should be taken as the difference of 
longitude between the two places, according to these observations? 

^w«. 9° 28' 42.6". 

CASE II, 

634. To find the proportional quantity to be used of 
each ingredient, when the mean price and the prices of 
the several simples are given. 

NoTB. — The pro(!e8s of finding the quantities to be used in any required mix- 
tare is comoionly called Alligation Alternate,. 

1, A' farmer would mix oats worth 3 shillings a bushel with 
peas worth 8 shillings a bushel^ to make a compound worth 5 shiU 
ljjB(g8 M bajsAel; wb»t quantities of each may \iQ Vik.^\ 
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Analysis. If a mixture, io an; pro- 

! portions, of oatti worth 3 ehillingB a 

Am. bushel and peas north 8 sfailliugH, be 

priced at 5 shillings, there vill be a. 
gain on the oata, the jngrodient worth leas than the raeao price, and 
a loBs on tho peas, the ingredient worth more than the mean price; 
and if wo take such quantities of each that the gain and loss shall 
each be 1 shilling, the unit af ealue, the result will be tlie required 
mixture. By SDlling 1 bushel of oats worth 3 shillinga for 5 shil- 
lings, there will be a gain of 5 — 3^2 shillings, and to gain 1 shil- 
ling would require J of a bushel ; hence we place J opposite the 3. By 
selling 1 bushel of peas worth S shillings for 5 shillings, there will 
be a loss of 8 — 5 = 3 shillings, and to lose 1 shillmg will require i 
of a bushel ; hence we write J opposite the 8. Therefore, J bushel of 
oata to i of a bushel of peas are the proporiional qitaTttitiai for the 
required mixture. It is evident that the gain and loss will be cqnat, 
if we take any number of times those proportional t«rms for the mix- 
ture. We may therefore multiply the fractions J and J by 6, the least 
common multiple of their denominators, and obtain the integers 3 
and 2 for the proportional terms (418,111); thatig, we may take, fortliE 
mixture, 3 bushels of oats to 2 bushels. of peas. 

2. What relative quantities of sugar at 7 cents, 8 cents, 11 cents, 
and 14 cents per pound, will produce a mixture worth 10 cents 
per pound ? 

OPERATION. Ana Lr SIS. To preserve the 

1 2 13 4 il .'i equality of gains and losses, we 

— must compare two prices or sim- 

ples, one greater and one less than 
the mean rate, and treat each pair 
or couplet as a separate example. 
Thus, comparing the simples whose 
prices are 7 cents and 14 cents, we 
find that, to gain 1 cent, i of a 
pound at 7 cents must be taken, 
1 I ^ and, to lose 1 cent, i of a pound at 

14 cents must be taken ; and com- 
i I 3 paring the simples the prices of 

which are 8 cents and 11 cents, w« 
Sndtbat j pound at 8 cents muRfVie WiVMi\o^WQ.\.iiiiut,and 1 pound 
*t 11 cents m ust be taken to lose 1. cent, t^utae ■5x0^**'™°*''^*^™*'** 
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•written in columns 1 and 2 We now reduce these couplets separately 
to integers, as in the last example, writing the results in columns 3 
and 4 : and arranging all the terms in column 5, we have 4, 1, 2, and 
3 for the proportional quantities required. If we compare the prices 
7 and 11 fcr the first couplet, and the prices 8 and 14 for the second 
couplet, as in the second operation, we shall obtain 1, 4, 3, and 2 fof 
the proportional terms. 

It will be seen that in comparing the simples of any couplet, one 
of which is greater and the other less than the mean rate, the pro- 
portional number finally obtained loi either term is the difference 
between the mean rate and the other term. Thus, in comparing 7 
and 14, the proportional number corresponding to the former simple 
is 4, which is the difference between 14 and the mean rate 10 ; and 
the proportional number corresponding to the latter simple is 3, 
•which is the difference between 7 and the mean rate. The same is 
true of every other couplet. Hence, when the simples and the mean 
rate are integers, the intermediate steps taken to obtain the final pro- 
portional numbers as in columns 1, 2, 3, and 4. may be omitted, and 
the same results readily found by taking the difference between each 
simple and the mean rate, and placing it opposite the one with which 
it is compared. 

From these examples and analyses we derive the following 

Rule. I. Write the prices or qualities of the several ingre- 
dients tn a column^ and the mean price or qualify/ at the left. 

II. Consider any two prices, one of which is less and the other 
greater than the mecn rate, as forming a couplet ; find the differ- 
ence between each of these prices and the mean rate, and write tlie 
reciprocal of each difference opposite the given price in the ccnipletf 
as one of the proportional terms. In like manner form the couplets, 
tiU all the prices have been employed, writing each pair of propor* 
tional terms in a separate column, 

III. If the proportional terms this obtained are fractional, mul* 
tiply each pair by the least common multiple of their denominators, 
and carry these integral products to a single column, observing to 
add any two or m,ore that stand in the same horizontal line; the 
final results will be the proportional quantities required. 

Notes. — 1. If thcnumbers in any couplet or colamn have a common factort 
it maj be rejected. 

S2 
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2. We may also multiply the numbers in any couplet or eolumn by any ma!> 
tiplier we chooae, without affecting the equality of the gains and losses, and 
thus obtain an indefinite number of results, any one of which being taken will 
gire a correct final resulL 

EXAMPLES FOP. PRACTICE. 

1. What quantities of flour worth ?5i, 66, and $7f per barrel, 
must be sold, to realize au average price of,$6t per barrel? 

Analysis. Comparing the 
4 first price with the third, we ob- 

12 12 ^^^ *^® couplet J to J ; and com* 

2 4 paring the second price with the 

third, we obtain the couplet 4 to 
|. Reducing these proportional terms to integers, we find that we 
may take 4 barrels of the first kind with 2 of the third, and 12 of the 
second kind with 2 of the third ; and these two combinations taken 
together give 4 of the first kind, 12 of the second, and 4 of the third. 

2. J^low much sugar worth 5 cts., 7 cts., 12 cts , and 13 cts. per 
pound^ will form a mixture worth 10 cts. per pound ? 

J ( 3 lb. of each of the first and third kinds, 2 lb. 
' 1 of the second, and 5 lb. of the fourth. 

3. How can wine worth $.60 $.90 and ?1.15 per gallon be mixed 
with water so as to form a mixture worth $.75 a gallon ? 

M (By taking 3 gal. of each of the first two kinds of 
1 wine, 15 gal. of the third, and 8 gal. of water. 

4. A farmer has 3 pieces of land worth $40, $60, and $80 an 
acre respectively How many acres must he bell from the dif- 
ferent tracts, to realize an average price of $62.50 an acre? 

5. How much wine worth $.60, $.50, $.42, $.38, and $.30 per 
pint, will make a mixture worth $.45 a pint ? 

6. What relative quantities of silver | pure, | pure, and ^ 
pure, will make a mixture J pure ? 

Ans. 3 lb. } pure, 3 lb. | pure, and 20 lb. -j^ pura. 

CASE III. 

635. Wlien two or more of the quantities are ra- 
qnired to be in a certain proportion. 

/• A farmer having oats wort\k%.^0,eoTTi^Qit>S)a.%»^^w\^^\i5»fe 
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worth $1.10 per bushel, desires to form a mixture worth 6.50 pel 
bushel, which shall contain equal parts of corn and wheat ; in 
whac proportion shall the ingredients be taken ? 

Analtsis. We first obtain 
the proportional terms in col- 
umns 3 and 4, by Case II. 
Now, it is evident that the loss 
and gain will be equal if we 
take each couplet, or any mul- 
tiple of each, alone; or both 
couplets, or any multiples of both, together. Multiplymg the terms 
in column 4 by 2, we obtain the terms in column 5 ; and adding the 
terms in columns 3 and 5, we obtain the terms in column G ; that is, 
the farmer takes 7 bushels of oats to 2 of com and 2 of wheat, which 
is the required proportion. Hence the following 

Rule. I. Compare the given pricesy and obtain the proportional 
terms by couplets^ as m Case IL 

II. Reduce the couplets to higher or lower terms, as may he re- 
quired ; then select the columns at pleasure, and combine them by 
adding the terms in the same horizontal line, till a set of pro^ 
partional terms is obtained, answering the required conditions, 

EXAMPLES FOR PRACTICE. 

1. A grocer has four kinds of molasses, worth $.25, $.50, $.62, 
and $.70 per gallon, respectively ; in what proportions may he mix 
the four kinds, to obtain a compound worth $.58 per gallon, using 
equal parts of the first two kinds? Ans, 4, 4, 8 and 11. 

2. In what proportions ihay we take sugars at 7 cts., 8 cts., 13 
cts., and 15 cts., to form a compound worth 10 cts. per pound, using 
equal parts of the first three kinds ? Ans. 5, 5, 5 and 2. 

3 A miller has oats at 30 cts., corn at 50 cts., and wheat at 
100 cts. per bushel. He desires to form two mixtures, each worth 
70 cts. per bushel. In the first he would have equal parts of oats 
and corUy and in the second, equal parts of com and wheat; what 
must be the proportional terms for each mixture ? 

^ ( For the first mixture, 1, 1 and 2. 
I For the aeooud m\x\.ux^^ Y^ ^ w(A V» 
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CASE IV. 

636« When the quantity of one of the simples ia 
limited. 

1. A miller has oats worth ?.28, corn worth 8.44, and barley 
worth §.9i) per bushel. He wishes to form a mixture worth $.58 
per bushel, and containing 100 bushels of corn. How many 
bushels of oats and barley may he take ? 

Analysis. By Case 
II, we find the pro- 
portional quantities 
to be 7 bushels of 
oats to 5 of corn and 
8 of barley. But as 100 bushels of corn, instead of 5, are required, 
we must take ^| ° =20 times each of the other ingredients, in order 
tmit the gain and loss may be equal ; and we shall therefore have 
7 X 20 = 140 bushels o. oats, and 8 X 20 = 160 bushels of barley. 
Hence the following 

Rule. Find the proportional quantities by Case II or Case 
III. Divide the given quantity hy the proportional qtiantity of 
this ingredient J and multiply each of the other proportional quan- 
tities hy the quotient thus obtained. 
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EXAMPLES FOR PRACTICE. 

1. A dairyman bought 10 cows at 820 a head; how many must 
he buy at $16, $18, and $24 a head, so that the whole may cost 
him an average price of $22 a head ? 

Ans. 10 at $16, 10 at $18, and 60 at $24. 

2. Bought 12 yards of cloth for $15; how many yards must I 
buy at $1}, and $J a yard, that the average price of the whole 
may te $1^ ? Ans. 12 yards at $1 J and 16 yards at $|. 

^. How much water will dilute 9 gal. 2 qt. 1 pt. of alcohol 96 
per cent, strong to 84 per cent. ? Ans. 1 gal. 1 qt. 1 pt. 

4. A grocer mixed teas worth $.30, $.55, and $.70 per pound 
respectively, forming a mixture worth $.45 per pound, having equal 
)arts of the first two kinds, and 12 lbs. of the third kind ) 'hon 
nany pounds of each of the first two kinds did he take ? 

. - \. 
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CASE V. 

G37. When the quantities of two or more of the in- 
Drredients are limited. 

1. How many bushels of rye at 81.08, and of wheat at 81.44, 
must be mixed with 18 bushels of oats at 8.48, 8 bushels of corn 
\t $.52, and 4 bushels of barley at 8.86, that the mixture may be 
worth 8.84 per bushel ? 

OPERATION. Analysis. Of the given 

S48^ 18 = ^ 8 64 quantities th,ere are 18 -|- 

c.^o J.ir 8+4 = 30 bushels, whose 



X 

.85 X 4 = 3.40 



mean or average price we 

find by Case 1 to be $.54 

30 ) 816.20 We are therefore required to 

Mean price of the Is. r 1 mix 30 bushels of grain 

given simples j ' worth $.54 per bushel, with 



r 541^^ ^1^ 4!2|6.30 

5i 16 25 
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rye at $1.08, and wheat at 
$1.44, to make a compound 
' 1 ' 1 ' 5 worth $.84 per bushel. Pro- 

ceeding as in Case IV, we 

find there will be required 25 bushels of rye, and 5 bushels of wheat. 

Hence the following 

Rule. Consider those ingredients whose quantities and prices 
are given oa forming a mixture^ and find their mean price hy Case 
I; then consider this mixtvre as a single ingredient whose quantity 
and price are known, and find the quantities of the other ingredients 
hy Ca^e IV, 

EXAMPLES FOR PRACTICE. 

1. A gentleman bought 7 yards of cloth @ 82 20, and 7 yards 
@ 82; how much must he buy @ 81.60, and @ 81.75 that the 
average price of the whole may be 81.80 ? 

2. How much wine, at 81.75 a gallon, must be added to 60 gal- 
lons at 81.14, and 30 gallons at 81.26 a gallon, so that the mixture 
3nay be worth 81.57 a gallon ? Ans. 195 gallons. 

8. A farmer has 40 bushels of wheat worth 82 a bushel, and 

70 bushels of com worth 8i a bushel. How many oats worth 8i 

a bushel must he mix with the wheat and com, to make the mlx^ 

tnre worth $1 a bnahel ? Ati*. ^\\s\i^^* 
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ALLiaATIOH. 



638. Wten the quantity of the whole compound is 
limited. 

1. A tradeBman has three kinds of tea rated at $.30, $.45, and 
$.60 per pound, reapectively ; what quantities of each should he 
take to form a mixture of 72 pounds, worth $.40 per pound? 

Aniltsis. 6j Case II 
we find the proportiona 
quantitieB to form the 
mixture to be 3 lb. at 
40 ■? 45 j 2 2 I 24 t-30, 2 lb. at $.45, and 

1 lb. at $.60. Adding 
these proportional quantd- 
ties, we find that thej 
would form a miitute of 6 pounds. And since the required miiniro 
is y = 1:^ timesSpounds, we multiply each of the proportional terms 
b; 12, and obtain for the required quantities, 86 lb. at $.30, 241b. at 
1.45, and 12 lb. at $.60. Hence the following 

Rule. Find the proportional nvmiers a» in Cate II or Case 
III. Dioiile the given quantify by the sam, of the proportional 
qnantitiet, and multiplj/ each of the proportumai gaantiUes bjf the 
quotient thus obtained. 

EXAMPLES FOR PBACTIOB. 

1. A grocer has coffee worth 8 eta., 16 eta., and 24 cts. per 
pound respectively ; how much of each kind mu$t he use, to fill a 
cask holding 240 lb, that shall be worth 20 cts. a poand ? 

AiB. 40 lb- at 8 cts , 40 lb. at 16 cts., and 160 lb. at 24 ote. 

2. A man bought calves, sheep, and Iambs, 154 in all, 'for $154. 
He paid $3J for each calf, $li for each sheep, and $} for each 
lamb ; how many did he buy of each kind ? 

Am. 14 calves, 42 sheep, and 9S lambs. 
S. A man paid $165 to 55 laborers, consisting of men, women, 
and boys ; to the men he paid $5 a week, to the women $1 a week, 
i»nd to the boys I } a week ; how many were there of eaoh T 

Ant. ^(1 moD,^ 'wmnesv.i^AAI&'Wsv 
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INVOLUTION. 

A39> A Power is the product arising from multiplying a 
number by itself, or repeating it any number of times as a factor. 

040« Involation of the process of raising a number to a given 
power. 

04I. The Square of a number is its litecond power. 

043o The Cube of a number is its third power. 

043. In the process of involution, we observe, 

L That the exponent of any power is equal to the number of 
times the root has been taken as a factor in continued multiplica- 
tion. Hence 

II. The product of any two or mora powers of the same num- 
ber is the power denoted by the sum of their exponents, and 

m. If any power of a number be raised to any given power, 
the result will be that power of the number denoted by the pro- 
duct of the exponents. 

1. What is the 5th power of 6 ? 

OPERATIOir. ANALYSIS. W9 

6x6x6x6x6 = 7776, Ans. multiply G by ifc- 

Or, s^l^» ^^^d this pro* 

g X 6 = 6' = 36 ^"^* ^y ^' ^^^ ^^ 

86 X 6 = 6» = 216 0°' ^^^il ^ ^aa 

. 6» X 6' = 6» =r 216 X 36 =r 7776, Ans. been taken 5 times 

in continued mul- 
tiplication; the final product, 7776, is the power required, (I). Or, 
we may first form the 2d and 3d powers ; then the product of these 
Wo powers will be the 5th power required, (II). 

2. What 16 the 6th power of 12 7 

Analysis. We find the cube of 

,^7.** rtJJfcrio>i A *^® second power, which must be 

144» « 2985984, Ans. ^^^ ^th power, (III). 

044U Hence for the involutioii of numbers we have the fot 
bwing 
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Rule. I Multiply the given number hy itself in continued 
multiplication, till iUhas been taken as many times as a factor q% 
there are vnits in the exponent of the required power. Or, 

II. MiUtiply together two or more powers of the given number,, 
the sum cf whose exponents is equal to the exponent of the required 
power. Or, 

III liaise some power of the given number to such a potoei 
that the product of the two exponents shall be equal to the exponent 
of the required power. 

NoTKS. — 1. A fraction is involved to any power by involving each of its 
terms separately to the required power. 

2 Mixed numbers should be reduced to improper fractions before involution. 

3. When the number to be involved is a decimal, contracted multiplication 
may be applied with great advantage. 

EXAMPLES FOR PRACTICE. 

1. What is the square of 79? Ans 6241. 

2. What is the cube of 25.4 ? Ans. 16387.064. 

3. What is the square of 1450 ? 

4. Raise I6| to the 4th power. Ans. 79659§|J 

5. Eaise 2 to the 20th power. Ans. 1048576 

6. Raise .4378565 to the 8th power, reserving 5 decimals 

Ans. .00135 4= 

7. Raise 1.052578 to the 6th power, reserving 4 decimals 

Ans. 13600 it 

8. Involve .029 to the 5th power? 

Ans. .000000020511149. 
Find the value of each of the following expressions : 

9. 4-367* Ans. 363.691178984721. 
10 (D». Ans fi|. 

11. ^^y Ans. 157pV2\- 

12 4.6^ X 25» Ans. 1520875. 

13. (6| )*--7.25«. 14 (8J)» x 2,5« 

15. I of (|.)» of {^y. Am. 5f. 

Note.— Cancel like powers of the same factor. 

16. 7»-5-3.08. 
17 (4' X 5« X 12») — (4« X 10* X 3^. -4n«. 1200 
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E\^OLUTION. 

64US, A Root is a factor repeated to produce a power 3 thus, 
in the expression 7x7x7 = 343, 7 is the root from which the 
power, 343, is produced. 

040. Evolution is the process of extracting the root of a 
number considered as a power ; it is the reverse of Involution. 

Any number whatever may be considered a power whose rck>t 
is to be extracted. 

047 A Eational Boot is a root that can be exactly obtained. 

04:8« A Surd is an indicated root that can not be exactly ob- 
tained. 

04:0« The Badical Sign is the character, ^ ^ which, placed 
before a number, indicates that its root is to be extracted. 

OtSO* The Index of the root is the figure placed above the 
radical sign, to denote what root is to be taken. When no index 
is written, the index, 2, is always understood. 

OtSl* The names of roots are derived from the corresponding 
powers, and are denoted by the indices of the radical sign. Thus, 
v^lUO denotes the square root of 100, v 100 denotes the cvhe 
root oi 100; -v^lUO denotes iha fourth root of 100; etc. 

0«0> Evolution is sdmetimes denoted by a fractional exponent, 
the name of the root to be extracted being indicated by the deno- 
minator. Thus, the square root of 10 may be written 10 ; the 

cube root of 10, 10 , etc. 

OS3. Fractional exponents are also used ^o denote both invo- 
lution and evolution m the same expression, the numerator indi- 
cating the power to which the given number is to be raised, and 
the denominator the root of the power which is to be taken ; thus, 

7 denotes the cube root of the second power of 7, and is the 

sr.me as y/l^; so also 7^ = \/V. 

0«S4I* In extracting any root of a number, any figure or figures 
may be regarded as tens of the next inferior order. Thus, in 
2546, the 2 may be considered as tens of the 3d otd^i:^ tk^^ 'L^ ^% 
tens of the aeoond orders or the 254 as texiB o( \)[i% %£^V. <^^<^^* 



J82 BVOLUTIOW. 

SQUARE ROOT. 

0S«S. The Square Boot of a number is one of the two eqna] 
ikctors that produce the number. Thus, the square root of 64 is 
8, for 8 X 8 = 64. 

To derive the method of extracting the square root of a num« 
her, it is necessary to determine 

Ist The relative number of places in a number and its square root 

2d. The relations of the figures of the root to the periods of 
the number. 

3d. The law by which the parts of a number are combined in 
the formation of its square ; and 

4th. The factors of the combinations. 

6tSO« The relative number of places in a given number and 
its square root is shrwn in the following illustrations. 

RootB Squares. 

1 1 

9 81 

99 98,01 

999 99,80,01 

From these examples we perceive 

Ipt. That a root consisting of 1 place may have 1 or 2 places in the 
square. 

2d. That in all cases the addition of 1 place to the root adds 2 
places to the square. Hence, 

I. IJ ivepoi7it off a number into two-figure period Sy commencing 
at the right hand, the number of full periods and the left hand 
full or partial period will indicate the number of jilacei in the 
square root. 

To ascertain the relations of the several figures of the root to the 
periods of the number, observe that if any number, as 2345, be de« 
composed at pleasure, the squares of the left hand parts will be re 
lated in local value as folio wg : 

20002 == 4 00 00 00 

2300« = 5 29 00 00 

2340» = I 47 56 00 

2345^ = 5 49 90 25 : Hence, 

II. The square of the first figure of the root is contained uhoUi/ 
m the first j>eriod of the power ; the square of the jmfc iM)o f^ret 
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of the root %s contained whoUy in the first two periods of the power ; 

and so mi. 

NoTB. -The pcnods and fignret of the root are counted from the left hand. 

The combinations in the formation of a square may be shown as 
follows : 

If we take any number consisting of two figures, as 43, and decom- 
pose it into two parts, 40+3, then the B((uare of the number may 
be formed by multiplying lH>th parts by each Dart separately : thus, 

40 + 3 
40 + 3 

120 + 9 
1600 + 120 

43« = 1600 + 240 + 9 = 1849. 
Of these combinations, we observe that the first, 1600, is the square 
of 40 the second. 240, is twice 40 multiplied by 3 ; and the third, 9, 
is the square of 3. Hence, 

III. The square of a number composed of tens and units is 
equal to the square of the tens, plus twice the tens muhi plied by the 
anitSy plus the square of the units. 

By observing the manner in which the square is formed, we per- 
ceiye that the unit figure must always be contained as a factor in 
both the second and third parts ; these parts taken together, may 
therefore be factored, thus, 240 + 9 = (80 + 3) X 3. Hence, 

IV. If the square o/ the tens be subtracted from the entire 
square, the remainder will be equal to twice the tens plus the units 
multiplied by the units. 

1. What is the square root of 5405778576 't 
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5405778576 ( 73524 
49^ 

505 
429 



1465 



7677 
7325 



14702 



147044 



35285 
29404 



588176 
588176 



Analysis. Pointing off the 
given number into periods of 
two figures each, the 5 periocTs 
show that there will be 5 fig- 
ures in the root, (I). Since 
the square of the first figure 
of tlie root is always contained 
wholly in the first period of 
the power, (II), we seek for the 
greatest square in the first pe* 
riod, 54, which ^q &yl \v^ 
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its root, 7, as the first figure of the required root, and regard it a5 
tcNif of tho next inferior order, (II). Wo now subtract 49, the 
square of the tirst figure of tlie root, from the first period, 54, and 
bringing down the next period, obtain 505 for a remainder. And 
since the sciuare of the first two tigure8 of the root is contained wholly 
in the first two periods of the power, (II), the remainder, 505, must 
contain at least twice t)ic first figure (tens) plus the second fijgvtH 
(units), multiplied hi/ the second figure^ K}-^)' New if we could divide 
this remainder by twice the first figure plus the secand, which is one 
of the factors, the quotient would be the second figure, or the other 
factor. But since we have not yet obtained the second figure, the 
complete divisor can not now be employed , and we therefore write 
twice the first figure, or 14, at the left of 505 for a trial divisor, re- 
garding it as tens. Dividing the dividend, exclusive of the right 
hand figure, by 14, we obtain 3 for the second, or trial figure of the 
root, which we annex to the trial divisor, 14, making 143, the com- 
plete divisor. Multiplving the complete divisor by the trial figure 
3, and subtracting the product from the dividend, we nave '^Q for a 
remainder. We have now taken the square of the first two figures of 
tho root from the first two periods ; and since the square of the first 
three figures of the roct is contained wholly in the first ihree periods, 
(IF) wo bring down the third period, 77. to the remainder. 76, and 
(»btain for a new div'dend 7G77, which must contain at least twice ihe 
two figures already Jound phis the third, multiplied oy ihe third, (IV). 
Therefore to obtain the third figure, we must take for a new trial 
divisor twice the two figures. 73, conslaered as tens of the next infe- 
rior order, which we obtain in the operation by aoubling the last fig- 
ure of the last complete divisor, 143, making 146. Dividing, we ob- 
tain 5 for the next figure of the root ; then regarding T35 as tens of 
the next inferior order, we proceed as ^n the former st«ps, and thus 
continue till the entire root, 73524, is obtained. 

Oo7« From these principles and illustrations we derive the 
lollowing 

llULE. 1. Point off the given number into periods of two figures 
each, CO anting from units* place toicard the left and right. 

II- Fina ttie greatest square number in the hft hand period, ana 
write its root for the first figure in the root ; subtract the square 
9iumher from the left hand period^ and to the remainder bring 
^own t/ie next perijod for a dividend. 
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III. At the left of the iliiidend iorite twice the first figure of the 
Tooty for a trial divisor ; divide the dividend, excludve of its righ4 
hand figurey by the tried divisor, and write the quotient for a trial 
Jigure in the root, 

I\ . Annex the trial figure of the root to the trial divisor for a 
complete divisor / muitiply the complete divisor hy the trial figure 
in the root, subtract the product from the dividend, and to the 
remaiTtder bring down the next period for a new dividend, 

V. Multiply tlie last figure of the last complete divisor by 2 and 
-add the product to 10 tim/es the previous divisor, for a new trial 
divisor, with which proceed cm before, 

NoTBS. — 1. If at anj time the product be greater than the dividend, diminish 
tbe trial figure of the root, and correct the erroneous work. 

2. If a cipher occur in the root, annex a cipher to the trial divisor, and another 
period ^o the dividend, and proceed as before. 

3. If there is a remainder after all the periods have been brought down, 
annex periods oi ciphers, and continue the root to as many decimal places as 
are required. 

4. The decimal points in the work may bo omitted, care being taken to point 
off in the root according to the number of decimal periods used. 

5. The square root of a common fraction may be obtained by extracting the 
square roots of the numerator and denominator separately, provided the terms 
are perfect squares ; otherwise, the fraction may first be reduced to a decimal. 

6. Mixed numbers may be reduced to the decimal form before extracting tho 
root ; or, if the denominator of the fraction is a perfect square, to an improper 
fraction. 

7. The pupil will acquire greater facility, and secure greater accuracy, by 
keeping units of like order under each other, and each divisor opposite tht 
oorreeponding dividend, as shown in the operation. 

EXAMPLES FOR PRACTICE. 

1. What is the square root of 315844 ?, Ans. 662. 

2. What is the square root of 152399025 ? Am.s. 12345. 
8. What is the square root of 56280004 ? Of 597 ? 

4. What is the square root of 10795.21 ? Ans, 103.9* 

5. What is the square root of 58. 1406 J ? Ans. 7.62 J* 
Find the values of the following expressions : 

6. v^ .0000316969. Ans, .00563. 

7. v^3858.07694409"Si, Ans. 62.11342. 

8. -v^f Ans. .745355+. 

9. %/99225 — 63504. 10. V.1267S6— -•.045369. 
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CONTBACrrED METHOD. 

ft«S8. 1. Find the square root of 8, correct to 6 decimal 

pkces. 

OPERATION. Analyses. Extracting the square 

[2.828427+, Ans. root in the usual way until we have 
8 060606 obtained the 4 places, 2.828, the 

4 corresponding remainder is 2416, and 

the next trial divisor, with the cipher 
omitted, is 5656. We now omit to 
bring down a period of ciphers to 
the remainder, thus contracting the 
dividend 2 places ; and we contract 
the divisor an equal number of places 
by omitting to annex the trial figure 
of the root, and regarding the right 
hand figure, 6, as a rejected or re- 
dundant figure We now divide as 
.^ .^ in contracted division of decimals, 

^Q (226), bringing down each divisor in 

its place, with one reduridant figure 
increased by 1 when the refected figure is 5 or more, and carrying the 
tens from the redundant figure in multiplication. We observe that 
the entire root, 2.828427+, contains as many places as there are places 
in the periods used. Ilence the following 

Rule. I 1/ necessary, annex periods of ciphers to the given 
numhery and assume as many figures as there are places required 
in the root ; then proceed in the vsual manner itntil aU the assumed 
figures have been employed, omitting the remaining figures^ if any. 
II. Form the next trial divisor as usual, but omit to annex to it 
the trial figure of the root, rejert one figure from the right to form 
each subsequent divisor, and in multiplying regard the right hand 

figure of each contracted dimsor as redundant, 

Notes. — 1. If the rejected figure is 5 or more, increase the next )eii hand 
fignre by 1. 

2. Always take fall periods, both of decimals and integers. 

EXAMPLES FOR PRACTICE. 

1. Find the squtre root of 32 correct to the seyenth decimal 



CUBB ROOT. 3^7 

2. Find the square root of 12 correct to the seventh decimal 
place. Ans. 3.4641016+ . 

3. Find the square root of 3286.9835 correct to the fourth 
decimal place. Ans. 57.3322 + . 

4 Find the square root of .5 correct to the sixth decimal 
place. Ans, .745355+. 

5. Find the square root of 6^ correct to the sixth decimal 
place. Ans. 2.563479 + . 

6. Find the square root of 1.06* correct to the sixth decimal 
place. Ans, 1.15681 7+ . 

7. Find the value of 1.0125^ correct to the fourth decimal 

place. Ans. 1.0188 +. 

I 

8. Find the value of 1.023375^ correct to the sixth decimal 

place. Ans. 1.011620±. 

CUBE ROOT. 

0«S0« The Cube Root of a number is one of the three equal 
factors that produce the number. Thus, the cube root of 343 is 
7, since 7x7x7 = 343. 

To derive the method of extractiug the cube root of a number, 
it is necessary to determine 

1st. The relative number of places in a given number and its 
cube root. 

2d. The relations of the figures of the root to the periods of 
the number. 

3d. The law by which the parts of a number are combined in 
the formation of a cube ; and 

4th.. The factors of these combinations. 

OOO* The relative number of places in a given number ai^d 
its cube, is shown in the following illustrations : 

Koots. Cubes. Roots. Cubes. 

11 1 1 • 

9 729 10 1,000 

99 907,299 100 1,000,000 

999 997,002,999 1000 1,000,000,000 

From tbeae examples, we perceive, 
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Ist. That a root consisting of 1 place may have from 1 to 3 places 
in the cube. 

2d. That in all cases the addition of 1 place to the root adds 3 
places to the cube. Ilcnce, 

I. If we point off a number into three-figure periods, com- 
mencing at tlie right hand, the number of full periods and the left 
hand full or partial period will indicate the number of pkices in 
the cube root. 

To ascertain the relations of the several figures of the root to the 
periods ol the number, observe that if any number, as 5423, be de- 
composed, the cubes of the parts will be related in local value, as 

follows : 

6000»=125 000 000 000 
5400* = 157 464 000 000 
5420«=169 220 088 000 
5423»= 159 484 621 967. Hencr, 

II The cube of the first figure of the root is contained whoUy in 
the first period of the power ; the cvhe of the first two figures of 
the root is contained whoUy in the first tkoo periods of iJie potoer; 
and so on 

To learn the combinations of tens and units in the formation of a 
cube, take any number consisting of two figures, as 54, and decom- 
pose it into two parts, 50+4 ; then having formed the square by 656, 
III, multiply each part of this square by the units and tens of 54 
separately, thus, 

542 = 502 + 2 X 50 X 4 + 4* 

50+4 

502 X 4 + 2 X 50 X 4-' + 43 
508+2x502x4+ 50x4^ 

548 == 50» + 3 X 502 X 4 + 3 X 50 X 42 + 4« = 156924 
Of these combinations, the first is the cube of 50, the second is 3 
times the square of 50 multiplied by 4, the third is 3 times 50 multi- 
plied by the square of 4, and the fourth is the cube of 4. Hence, 

III. The cube of a number composed of tens and units is equal 
to the cube of the tens, plus three times the squ^are of the tens multi- 
plied by the units, plus three times the tens multiplied ty the square 
of the units, plus the cube of the units. 
By observing the manner in which the ^ube is formed, we perceive 
ihat each of the last three parta eQiTi\A.\TA >^^ \vsl\\& «»^ ^^m^^t\ ^^^ma 
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parts, considered a8 one number, may therefore be separated into two 
fibctors, thofi, 

(3 X 50« 4- 3 X 50 X 4 + 42) X 4. Hence, 

IV. If the cube of the tens be subtracted from tlw. entire cubcy 
the remaintler will be composed of two favtorsy one of which will be 
three times the square 0/ the tens plus three times the tens multiplied 
hy the units plus the square of tlie units ; and the other y the units 

1. What is the cube root of 145780726447 ? 

OPERATION. 

145780720447 C52C3, Am. 
125 



I 


n 


152 


304 


15GG 


9300 



7500 20780 
7804 15008 



811200 5172720 
820590 4923570 



I 



83002800 249150447 
83050149 249150447 



15783 47349 

Analysis. Pointing oflf the given number into periods of 3 figures 

each, the four periods show that there will bo four figures in the root, 

(I). Since the cube of the first figure of the root is contained wholly 

in the first period of the power, (II), we seek the greatest cube in the 

first period, 145, which we find by trial to be 125, and we place its 

root, 5, for the first figure of the required root, and regard it as tens 

of the next inferior order, (664)« We no^ subtract 125, the cube 

of this figure, from the first period, 145, and bringing down the next 

period, obtain 20780 for a dividend. And since the cube of the first 

two figures of the root is contained wholly in the first two periods 

of the power, (II), the dividend, 20780, must contain at least the 

product of the two factors, one of which is three titnes the square of 

the first figure (tens), plus three times the first figure multiplied by 

the second (unite), />/«« the square of the second ; and the other, tlio 

second^fiffure (IV). Now if we could divide this dividend by the first 

of these factors, the quotient would be the other factor, or the second 

figure of the- root. ^ But as the first factor is composed in part of the 

second figure, which we have not yet found, we can not now obtain the 

complete divisor ; and we therefore write three times tlie square of 

iiie first figure, regarded as tons, or 50^ X 3 =^ T^QQ, ^\> \]|[\& Vs^^^X. ^2>l n^ca 

diridead, for a trial divisor. Diyiding \Ikic ^Vm\^«iA Xyj >^^ \xv^ 

divisor, we obtain 2 for the second, or tria\ ^gaxek ol >sJ!aa "toi^'^ ^' 

83* 
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complete tho diTisor, we mast add to the trial diTisor, as a correction, 

three times the tens of the root already found multiplied by the units, 

plus the square of the units, (IV). But as 50 X 3 X 2 + 2« = (50 X 

3 + 2) X 2, we annex the second figure, 2, to three times the first 

figure, 5, and thus obtain 50 X 3 -{- 2 = 152, the first factor of the 

correction, which we write in the column marked I. Multiplying 

this result by the 2, we have 304, the correction, which we write in 

the column marked II. Adding the correction to the trial divisor, we 

obtain 7804. the complete divisor. Multiplying the complete divisor 

by the trial figure of the root, subtracting the product from the 

dividend, and bringing down the next period, we have 5172726 for 

a dividend. 

We have now taken the cube of the first two figures of the root 

considered as tens of the next inferior order, from the first three 

periods of the number ; and since the cube of the first three figures 

of the root is contained wholly in the first three periods of the power, 

(II), the dividend, 5172726 must contain at least the product of the 

two factors, one of which is three times the square of the first two 

figures of the root (regarded as tens of the next order) plv^ three 

times the first two figures multiplied by the third, plus the square of the 

third; and the other, the third figure, (I"^)* Therefore, to obtain the 

third figure, we must use for a trial divisor three times the square of 

the first two figures, 52, considered as tens. And we observe that the 

significant part of this new trial divisor may be obtained by adding 

the last complete divisor, the last correction, and the square of the 

last figure of the root, thus : 

7804 = (502 X 3) + (50 X 3 X 2) + 2* 

304 = 50 X 3 X 2 + 2« 

4= 2^ 

8112 = (502 4. 100 X 2 ' +2«) X 3 = 522 X 3 

This number is obtained in the operation without re-writing the 

partes, by adding the square of the second root figure mentally', and 

combining units of like order, thus: 4, 4, and 4 are 12, and we write 

the unit figure, 2, in the new trial divisor ; then 1 to carry «,nd 

is 1 ; then 3 and 8 are 11, etc. Annexing two ciphers to the 8112, 

because 52 is regarded as tens of the next order, and dividing by this 

new trial divisor, 811200, we obtain 6, the third ^giire in the root 

To complete the second trial divisor, after the manner of* completing 

the frst, we should annex the tYAxd ^^t^ qC ^^ Yooi» 6, to* three 

ilmes the former figures, 52, fox \he ^t^X. ^«».Ci\«t <5S. ^^ <acsirw*i^^\i.. 
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But as we have in column I three times 5 with the 2 annexed, or 152, 
we need only multiply the last figure, 2, by 3, and annex the third 
figure of the root, 6, which gives 1566, the first factor of the correc- 
tion sought, or the second term in column I Multiplying this number 
by the 6, we obtain 9396, the correction sought ; adding the correction 
to the trial divisor, we have 820596, the complete divisor ; multiplying 
the complete divisor by the 6, subtracting the product from the divi- 
dend, and bringing down the next period, we have 249150447 for a 
new dividend We may now regard the first three figures of the root, 
526, as tens of the next inferior order, and- proceed as before till the 
entire root, 5263, is extracted. 

OOl. From these principles and illustrations we deduce th« 
following 

BuLE. I, Point off the given number into periods of three 
figures eachy counting from units* place toward the left and right. 

II. Pind ike greatest cube that does not exceed the left hand 
period, and write its root for the first figure in the required root; 
subtract the cube from the left hand period, and to the remainder 
bring down the next period for a dividend. 

IIL At the left of the dividend write three times the square of 
the first figure of the root, and annex two ciphers, for a trial di- 
visor; divide the dividend by the trial divisor, cmd write the quo- 
tient for a trial figure in the roof. 

IV. Annex the trial figure to three times the former figure, and 
write the result in a column marked I, one line below the trial 
divisor f multiply this term by the trial figure, and write the 
product on the same line in a column marked II ; add this term 
as a correction to the trial divisor, and the result will be the com^ 
plete divisor. 

V. ' Multiply the complete divisor by the trial figure ; subtract 
the product from the dividend, and to the remainder bring down 
the next period for a new dividend. 

VI. Add the square of the last figure of the root^ the last term, 
in column II, and fhe complete divisor together, and annex two 
cipkers,for a new trial divisor; with which obtain another trial 
figure in. the root. 
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VII. Multiply/ the unit figure of the last term in column I hij 
3, and annrx the trial figure of the root for the next term of 
column I 'y multiply this result hif the trial figure of the root for 
the next term of column II; add this term to the trial divisor for 
a complete divisoTf with which proceed as before. 

NoTss. — I. If at any time the product be greater than the dividend, diminish 
the trial figure of the root, and correct the erroneous work. 

2. If a cipher occur in the root, annex two more ciphers to the trial divisor, 
and another period to the dividend; then proceed as before with column I, an- 
nexing both cipher and trial figure. 

EXAMPLES FOR PRACTICE 

1 What is the cube root of 389017 ? Ans, 73. 

2. What is the cube root of 44361864 ? Ans. 354. 

3. What is the cube root of 10460353203? Ans. 2187. 

4. What is the cube root of 98867482624 ? Ans. 4624 
5 What is the cube root of 30.625 ? Ans. 3 12866 +. 

6. What is the cube root of 111 J? Ans 4.8076 t 

7. What is the cube root of .000148877 ? Ans 053. 
Find the \aiues of the following expressions. 

8. ^1226153272327 Ans. 4968. 

9. ^^134217^1^? Ans. 8. 

10. i/3930^? _ Ans. 1156 

11. ^3m X v/|^l> Ans. If. 
12 How much does the sum of the tube roots of 50 and 31 

exceed the cube root of their sum? Ans. 2.4986 +. 

CONTRACTED METHOD. 

662, In applying contracted decimal division to the extrac- 
tion of the cube root of numbers, we observe, 

1st. For each new figure in the root, the terms in the operation 
extend to the right 3 places in the column of dividends, 2 places 
in the column of divisors, and 1 place in column I. Hence, 

2d. If at any point in the operation we omit to bring down new 
periods in the dividend, we must shorten each succeeding divisor 
1 place, and each succeeding term in column I, 2 places. 

i. What ia the cube root oi 1^^, cioxx^^X. \.q "^ ^^^xsMai^^MSRs^^ 
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OPERATION. 

|5.73879355zh, Am, 
189.000000 



Analysis. Wo 
proceed by the usual 
method to extract 
the cube root of the 
given number until 
we have obtained 
the three figures, 
6.73 ; the corres- 
ponding remainder 
is 867483, and the 
next trial divisor 
with the ciphers 
omitted is 984987. 
We now omit to 
bring down a period 
of ciphers, thus con- 
tracting the divid- 
end 3 places; and 
we contract the di- 
visor an equal num- 
ber of places by 
omitting to annex the two ciphers, and regarding the right hand 
figure, 7, as a redundant figure. Then dividing, we obtain 8 for the 
next figure of the root. To complete the divisor, wo obtain a correc- 
tion, 1375, contracted 2 places by omitting to anrex the trial figure 
of the root, 8, to the first factor, 1719, and regarding the right hand 
figure, 9, as redundant in multiplying. Adding the contraction to 
the contracted divisor, we have the complete divisor, 986362, the right 
hand figure being redundant. Multiplying by 8 and subtracting the 
product from the dividend, we have 78393 for a new dividend. Then 
to form the new trial divisor, we disregard the square of the root 
figure, 8, because this square consists of. the same orders of units as 
the two rejected places in the divisor ; and we simply add the cor- 
rection, 1375, and the complete divisor, 986362, and rejecting 1 figure, 
thus obtain 98774, of which the right hand figure, 4, is redundant. 
Dividing, we obtain 7 for the next root figure. Rejecting 2 places 
from the last term in column I, we have 17 for the next contracted 
term in this column. We then obtain, by the manner shown in the 
former step, the correction 12, the completft d\V\^cfc,^*^l%^,'^5ckfc^^^- 
«c4 69150, and the new dividend, 924^. 'W^ Vkwi o'Wva^m'^^ tv^ss^Nkns^ 
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dmsor, 9880 ; and as column I is iertninated by rejecting the twc 
places, 17, we continue the contracted division as in square root, and 
thus obtain the entire root, 5.73879355 db, which is correct to the lass 
decimal place, and contains 09 many places as there are places in the 
periods used. Hence the following 

Rule. I. If necessary, annex ciphers to the given number y and 
oMume CM many figures cm there are places required in the root; 
then proceed hy the usual method until all the a^ssum^d figures have 
been employed. 

II. Form the next trial divisor as usual, but omit to annex the 
tvK> ciphers, and reject one plcuce in forming each subsequent trial 
divisor. 

Ill In completing the contracted divisors, omit at first to annex 
the trial figure of the root to the term in column I, and reject 2 
places in forming each succeeding term in this column. 

IV. In multiplymg, regard the right hand figure of each con- 
trotted term, in column I and in the column of divisors, as redund- 
ant. 

KoTies. — 1. After the contraction commences, the square of the last root figure 
is disregarded in forming the new trial divisors. 
2. Employ oxAy full period* in the number. 

EXAMPLES FOR PRACTICE. 

1. Find the cube root of 24, correct to 7 decimal places. 

Ans. 2.8844992 db. 

2. Find the cube root of 12000.812161, correct to 9 decimal 
places. Ans. 22.894801334 dr. 

3. Find the cube root of .171467, correct to 9 decimal places. 

Ans. .555564730 db. 

4. Find the cube root of 2. 42999 correct to 5 decimal places. 

Ans. 1.34442d=. 

5. Find the cube root of 19.44, correct to 4 decimal places. 

Ans. 2.6888 d=. 

6. Find the value of ^| to 6 places. Ans. .941035 zt. 

7. Find the value of ^.571428 to 9 places. 
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8. Fiod the value of V 1.08674325' to 7 places. 

Am. 1.057023 ±. 

9. Find the value of 1.05^ to 7 places. 

Ans, 1.084715 zfc, 

ROOTS OF ANY DEGREE. 

063. Any root whatever may be extracted by means of the 
square and cube roots, as will be seen in the two cases which follow. 

CASE I. 

064. When the index of the required root contains 
no other factor than 2 or 3. 

We have seen that if we raise any power of a given number to 
any required power, the result will be that power of the given 
number denoted by the product of the two indices, (043, III). 
Conversely, if we extract successively two or more roots of a given 
number, the result must be that root of the given number denoted 
Hy the product of the indices. 

1. What is the 6th root of 2176782336 f 

OPERATION. Analysis. The index of the 

6 = 2x3 required root is 6 = 2 X 3 ; we 

\/2176782336 = 46657 therefore extract the square root 

\^ 46656 =36, Ans. <^^ *he given number, and the 

cube root of this result, and ol>- 
tain 36, which must be the 6th 
y 2176782336 = 1296 root required. Or, we first find 

\^1296 = 36, Ans. the cube root of the given num- 

ber, and then the square root of 
the result, as in the operation. Hence the following 

Rule. Separate the index of the required root into its prime 
/actors, and extract successively the roots indicated hy th6 several 
factors obtamed ; the final result wiU he the required root 

EXAMPLES FOR PRACTICE, 

1. What is the 6th root of 6321363049 ? ^ns. 43, 

2. WhMt U the 4ik TQot ot b^^^Tl^l Am. "la^. 
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396 EVOLUTION. 

3. What is the 8th root of 1099511627776? Ans, 32. 

4. What is the 6th root of 25632972850442049 ? Arts. 543. 

5. What is the 9th root of 1.577635 ? Ans. 1.051963 +. 

NoTK. — Extrnot the cube root of the cube root by tbe contracted method, 
carrying tbe root in each operation to 6 decimal places only. 

6. What is the 12th root of 16.3939 ? Ans, 1.2624 + . 

7. What is the 18th root of 104.9617 f Ans, 1.2950+, 

CASE II. 

. 66«S. When the index of the required root is prime, 
or contains any other factor than 2 or 3. 

To extract any root of a numher is to separate the numher into 
as many equal factors as there are units in the index of the re- 
quired root ; and it will he found that if hy any means we can 
leparate a numher into factors nearly equal to each other, the 
average of these factors, or their sum divided th'e numher of fac- 
tors, will he nearly equal to the root indicated by the number of 
factors. 

1. What is the 7th root of 308 ? 

OPERATION. Analysis. We first 

VsoS = 2.59-h ^^^ ^y ^^^® ^> *^® ^^^ 

V3O8 = 2 044- '*^^*' ^^^ ^^^ *^® ^^^ 

2.59 -f 2.04 = 4.63 root of 308 ; and since 

4.63 -r 2 = 2.31, assumed root. the 7th root must be 

2.316 == 151.93 less than the former 

308 ^ 151.93 =- 2.0272+ and greater than the 

?k^L7.^+7^'^9l.T.^^l^^^^ • ^- latter, we take the ave- 
15.8872 -r 7 = 2.2696, Ist approximation. /» xu . 
i-i- rage of the two, or one 

2.2696"= 136.6748 half of their sums 2 ^1 

308 - 136.6748 = 2.253452+ l ot heir sums, 2.31 

2.2696 X 6 + 2.253452 = 15.871052 ^""^ ^^11'^*^ *1^® assumed 

15.871052 -r 7 = 2.267293, 2d approx. '^oot We next raise 

the assumed root, 2.31, 
to the 6th power, and divide the given number, 308, by the result, 
and obtain 2.0272+ for a quotient ; we thus separate 308 into 7 fac- 
tors, 6 of which are equal to 2.31, and the other is 2.0272. As these 
7 factors are nearly equal to each other, the average of them all must 
he a near approximation to the 7t\i root. M.u\t\^l^m^ the 2.31 by 6, 
adding the 2.0272 to the product, and d\V\^v\i^ ^;X!:\«. ^^^\^\.\i^^,^v. 
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find the average to be 2.2696, which is the first approximation to the 
required root. We next divide 308 by the 6th power of 2.2696, and 
obtain 2.253452-}- for a quotient; and we thus separate the given 
number into 7 factors, 6 of which are each equal to 2.2696, and the 
other is 2.253452. Finding the average of these factors, as in the 
former steps, we have 2.267293, which is the 7th root of the given 
number, correct to 5 decimal places. Hence the following 

KuLE. I. Find hy trial some number nearly equal to the re- 
quired rooty and call this the assumed root, 

II. Divide the given number by that power of the assumed root 
denoted by the index of the required root less 1 ; to this quotient 
add as many times the assumed root az there are units in the 
index of the required root less 1^ and. divide the amount by the 
index of the required root. The result will be the first approxi- 
mate root required, * 

m. Take the last approximation for the assumed root, with 
which proceed as with the former, and thus continue till the re- 
quired root is obtained to a sufficient degree of exactness. 

Notes. — 1. The involution and division in all cases will be much abridged by 
decimal contraction. 

2. If the index of the required root contains the factors, 2 or 3, y/o may first 
extract the square or cube root as many times, successively, as these factors are 
found in the index, after which we must extract that root of the result which it 
denoted by the remaining factor of the index. Thus, if the 15th root were re- 
quired, we should first find the cube root, then the 5th root of this result. 

EXAMPLES FOR PRACTICE. 

1. What is the 20th root of 617 ? 

OPERATION. 

20 = 2 X 2 X 5. 

i/m = 24.839485+. 
v^2 4.83948 5 = 4.983928+. 
v/4.983923"" = 1.378206+. Ans. 

2. What is the 5th root of 120 ? 

3. What is the 7th root of 1.95678 ? 

4. What is the 10th root of 743044 ? 

5. What is the 15th root of 15 ? 
6 What is the 25th root of 100 ? 
Z What is the 5th root of 5 ? 

84 - * 
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SERIES.* 

GA6. A Seriei is a succession of num .ers so related to each 
other, that each number in the succession may be formed in the 
same manner, from one or more preceding numbers. Thus, any 
number in the succession, 2, 5, 8, 11, 14, is formed by adding 3 to 
the preceding number. Hence, 2, 5, 8, 11, 14, is a series. 

G67. The Law of a Series is the constant relation existing* 
between two or more terms of the series. Thus, in the series, 3,-7, 
11, 15, we observe that each term after the first is greater than the 
preceding term by 4 ; this constant relation between the terms is 
the law of this seriei 

The law of a series, and the term or terms on which it depends 
being given, any number of terms of the series can be formed. 
Thus, let 64 be a term of a series whose law is, that each term is 
four times the preceding term. The term following 64 is 64 x 4, 
the next term 64 x 4*, etc. ; the terra preceding 64 is 64 -r 4, 
Hence the series, as far as formed, is 16, 64, 256, 1024, 

008. A series is either Ascending, or Descending, according as 

each term is greater or less than the preceding term. Thus, 2, 6, 
10, 14, is an ascending series; 32, 16, 8, 4, is a descending series. 

G69« An Extreme is either the first or last term of a series. 
Thus, in the series, 4, 7, 10, 13, the first extreme is 4, the last, 13. 

G70* A Mean is any term between the two extremes. Thus, 
in the series, 5, 10, 20, 40, 80, the means are 10, 20, and 40. 

* The treatise of the '* Metric System," as presented at some length at 
the close of the editions of this book published previous to the year 1875, 
was of little value, since the system is scarcely any used in this country, 
jind the symbols introduced were different from those authorized or in use. 

Being frequently requested by teachers to add or substitute an article 
on Mensuration, as of much more practical value, the editor has carefully 
prepared and substituted such a treatise at the end of this book, and 
to avoid repetition and put in more condensed form, has embodied in it 
the " applications of the square and cube roots " that intervened between 
" Evolution " and " Series " of former editions. So much of the Metric 
System as is needful has also been added. 

Tlie article on "Mensuration" \a eiS.^eTvV\"a\Vj^^^^^^^^^ti5resented 
in the " Complete Arithmetic" ot tVe " S^otVat ^x«^r ^^NXNaV^^ 
wiJJthe entirely satisfactory. 
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671* An Arithmetical or Equidifferent Progression is a 

series whose law of formation is a common difference. Thus, in 
the arithmetical progression, 3, 7, 11, 15, 19, each term is formed 
from the preceding by adding the common difference, 4. 

67S« An arithmetical progression is an ascending or descend- 
ing series, according as each term is formed from the preceding 
term by adding or subtracting the common difference. Thus, the 
ascending series, 7, 10, 13, 16, etc., is an arithmetical progression 
in which the common difference, 3, is constantly added to form 
each succeeding term; and the descending series, 20, 17, 14, 11, 
Sy 5, 2, is an arithmetical progression in which the common dif- 
ference is constantly subtracted, to form each succeeding term. 

673. A Oeometrioal Progression is a series whose law of 
formation is a common multiplier. Thus, in the geometrical pro- 
gression, 3, 6, 12, 24, 48, each term is formed by multiplying the 
preceding term by the common multiplier, 2. 

G74:* A geometrical progression is an ascending or descending 
series, according as the common multiplier is a whole number or 
a fraction. Thus, the ascending series, 1, 2, 4, 8, 16, etc., is a 
geometrical progression in which the common multiplier is 2; 
and the descending series, 32, 16, 8, 4, 2, 1, }, J, etc.^ is a geo- 
metrical progression in which the common multiplier is i. 

679. The Batio in a geometrical progression is the common 
multiplier. 

07 O. In the solution of problems in Arithmetical or Geomet- 
rical progression, five parts or elements are concerned, viz : 

In Arithmetical Progression — In Geometrical Progression — 

1. The first term ; 1. The first term ; 

2. " last term ; ?. " last term ; 

3. " number of terms ; 3. " number of terms ; 

4. " common difference ; 4. " ratio ; 

5. '' sum of the series. 5. ** sum of the series. 

The conditions of a problem in progression may be such as to 
require any one of the five parts from any three of the four re- 
maining parts ; hence, in either Arithmetical or Geometrical Pro- 
greasioD, there are 5 X 4 =s 20 cases, or cW^^ 0^ Y^O(\<^\&&^^ixA. 
DO more, requiriDg each a different solutiou. 
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QENERAL PROBLEMS IN ARITHMETICAL PROGRESSION. 

PROBLEM I. 

677. Given, one of the extremes, the common dif- 
ference, and the number of terms, to find the .other 
extreme. 

Let 2 be the first term of an arithmetical progression, and 3 the 
common difference ; then, 

2 =2 =2, Istterm. 

2 + 3 =2+(3x 1)= 5,2d 

2+3 + 3 =2+ (3X2)= 8, 3d 

2 + 3 + 3 + 3 = 2+ (3 X 3) = 11, 4th 
From this illustration we perceive that, in an arithmetical pro- 
gression, when the series is ascending, the second term is equal to the 
first term plus the common difierence ; the third term is equal to the 
first term plus 2 times the common difference ; the fourth term is 
equal to the first term plus 3 times the common difference ; and so on. 
In a descending series, the second term is equal to the first term 
minus the common difference ; the thitd term is equal to the first 
minus 2 times the common difference ; and so on. In all cases the 
difference between the two extremes is equal to the product of the 
common difference by the number of terms less 1. Hence the 

Rule. Multiply the common difference hy the number of terms 
less 1 / add the prodicct to the given term if it he the less extreme, 
and subtract the product from the given term if it be the greater 
extr^e, 

EXAMPLES FOR PRACTICE. 

1. The first term of an arithmetical progression is 5, the com- 
mon difference 4, and the number of terms 8 ; what is the last 
term? Ans. 33. 

2. If the first term of an ascending series be 2, and the com- 
mon difference 3, what is the 50th term ? 

3. The first term of a descending series is 100, the common 
difference 7, and the number of terms 13 ; what is the last term ? 

4. If the first term of an ascending series be f , the common 
difference f ^ and the number of terms 20, what is the last term ? 

Am, ^\^, 
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PROBLEM II. 

678. Given, the extremes and number of terms, to 
find the common dijSference. 

Since the difference of the extremes is always equal to the common 
difference multiplied by the number of terms less 1, (677)» we have 
the following 

Rule. Divide the difference of the extremes hy the number of 
ttrms less 1 

EXAMPLES FOR PRACTICE. 

1. If the extremes of an arithmetical series are 8 and 15, and 
the number of terms 7, what is the common difference ? 

Ans. 2. 

2. The extremes are 1 and 61, and the number of terms is 76; 
what is the common difference ? 

3. The extremes are .05 and .1, and the number of terms is 8 ; 
what is the common difference ? Ans, .00714285. 

4. If the extremes are and 2i, and the number of terms is 
18, what is the common difference ? 

PROBLEM III. 

070« Given, the extremes and common dijSference, 
to find the number of terms. 

Since the difference of the extremes is equal to the common differ- 
ence multiplied by the number of terms less 1, (677 )> we have the 
following 

Rule. Divide the differevvce of the extremes hy the common 
differencej and add \ to the quotient, 

EXAMPLES FOR PRACTICE. 

1. The extremes of an arithmetical series are 5 and 75, and the 
common difference is 5 ; what is the number of terms ? 

Ans, 15. 

2. The extremes are i and 20, and ^e common difference ia 
6iy Bnd the Dumber of terms. 
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3. The extremes are 2.5 and .25, and the common difference is 
.125 ; what is the number of terms ? 

4. Insert 5 arithmetical means between 2 and 37. 

PROBLEM IV. 

680. Given, the extremes and number of terms, to 
find the sum of the series. 

Let us take any series, as 2, 5, 8, 11, 14, and writing under it the 
same series in an inverse order, add each term of the inverted series 
to the term above it in the direct series, thus : 

2+5+ 8 + 11 + 14 = 40, once the sum, 
14 + 11+ 8+ 5+ 2 = 40, 
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16+16+16+16+16 = 80, twice the sum. 

From this we perceive that 16, the sum of the extremes of the given 
series, multiplied by 5, the number of terms, equals 80, which is twice 
the sum of the series ; and 80-7-2 = 40, the sum of the series. Hence 

Rule. Multiply the sum of the extremes by the number of 
termsy and divide the product by 2. 

EXAMPLES FOR PRACTICE. 

1. Find the sum of the series the first term of which is 4, the 
common difference 6, and the last term 40. Ans. 154. 

2. The extremes are and 250, and the number of terms is 
1000 ; what is the sum of the series ? 

3. A person wishes to discharge a debt in 11 annual payments 
such that the last payment shall be 8220, and each payment greater 
than the preceding by $17 ; find the amount of the debt, and the 
first payment. Arts. First payment, $50. 

081* By reversing some one of the four problems now given, 
or by combining two or more of them, all of the sixteen remain- 
ing problems of Arithmetical Progression may be solved or 
analyzed. 
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GENERAL PROBLEMS IN GEOMETRICAL PROGRESSION 

PROBLEM I. 

683. Given, one of the extremes, the ratio, and the 
number of terms, to find the other extreme. 

Let 3 be the first term of a geometrical progression, and 2 the 
ratio: then, 

3 =3=3, the Ist term, 

3x2 = 3 X 2^ = 6, "2d 

3x2x2 = 3 X 2« = 12, "3d 
3x2x2x2 = 3 x2» = 24, "4th " 

From this illustration we perceive that, in a geometrical progression, 
the second term is equal to the first term multiplied by the ratio ; the 
third term is equal to the first term multiplied by the second power 
of the ratio; the fourth term is equal to the first term multiplied by 
the thii-d power of the ratio ; and so on. The same is true whether 
the ratio be an integer or frftction. Hence the following 

KuLE, I. If the given extreme he ihejirst term, mvltiply it hy 
tliat 'power of the ratio indicaied hy the numher of term^ less 1 ; 
^le result tciU he the last term, 

II. If the given extreme he the last term, divide it hy that power 
of the ratio indicated hy the numher of terms less 1 ; the result 
toill he the first term. 

EXAMPLES FOR PRACTICE. 

1. The first term of a geometrical series is 6, the ratio 4, and 
the number of terms 6 ) find the last term. Ans, 6144. 

2. The last term of a geometrical series is 192, the ratio 2, and 
the number of terms 7 ; what is the first term ? 

3. If the first term be 6, the ratio \, and the number of terms 
8, what is the last term ? 

4. The first term is 25, the ratio ^, and the number of terms 
5; what is the hat term t Au%. -^^« 



104 



SERIES. 



PROBLEM II. 

683* Given, the extremes and number of terms, to. 
find the ratio. 

Since the last term is always equal to the first term multiplied by 
that power ^jf the ratio indicated by the number of terms less 1, 
(68^ > we have the following 

Rule. Divide the last term bt/ the first, and extract that root 
of the quotient indicated hy the number of terms less 1 ; the resuU 
will be the ratio. 

EXAMPLES FOR PRACTICE. 

1. The extremes are 2 and bl2, and the number of terms is 5; 
what is the ratio ? Ans. 4. 

2 The extremes are ^^ and 45]^^; and the number of terms is 
8 ; what is the ratio ? 

3. The extremes are 7 and .01 12, and the number of terms is 
5 ; what is the ratio ? Atis, 5. 

4. Insert 3 geometrical means between 8 and 5000. 

PROBLEM III. 

684. Given, the extremes and ratio, to find the num- 
ber of terms. 

Since the quotient of the last term divided by the first term is 
equal to that power of the ratio indicated by the number of terms 
less 1, (688), we have the following 

Rule. Divide the last term by the first, divide this quoiwfk^ 
the ratio J and the quotient thv^ obtained by the ratio again, and i' 
on in successive division, till the final quotient is 1. The number 
of times the ratio is used as a divisor, plus 1, is the number of 
terms, 

EXAMPLES FOR PRACTICE. 

1. The extremes are 2 and 1458, and the ratio is 3 ; what is 
the number of terms ? Ans, 7. 

2. The first term is .1, the last term 100, and the ratio 10; fin(^j 
^be number of terms. 
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3. The first term is g^^, the last term ^, and the ratio 2 ; what 
is the number of terms ? 

4. The extremes are 196608 and 6, and the ratio is i ; what is 
the number of terms ? Ans. 6. 

PROBLEM IV. 

085« Given, the extremes and ratio, to find the sum 
of the series. 

Let us take the series 5 + 20 + 80 + 320=425, multiply each term 
by the ratio 4, and from this result subtract the given series term from 
term, thu^: 

20 + 80 -f 320 + 1280 = 1700, four times the series, 

5 -h 20 -I- 80 + 320 = 425, once the series, 

1280 — 5 = 1275, three times the series, 
Then 1275 -r 3 = 425, once the series. 

Hence the 

Rule. Multiple/ the greater extreme hy the ratio, subtract the 

less extreme from the product^ and divide the remainder hy the 

ratio less 1. 

Note. — Let every descending series be inverted, and the first term called the 
last ; then the ratio will be greater than a unit. If the series be injinitef the least 
term is a cipher. 

EXAMPLES FOR PRACTICE. 

1 . The extremes are 3 and 384, and the ratio is 2 ; what is the 
sum of the series ? Ans, 765. 

2. If the extremes are 5 and 1080, and the ratio is 6, what is 
the sum of the series ? 

3. If the first term is 4|, the last term ^|^, and the ratio J, 
what is the sum of the series ? Ans. 7-f^-g. 

4. What is the sum of the infinite series, 8, 4, 2, 1, J, J, etc. ? 

PROBLEM V. 

686. Given, the first term, the ratio, and the num- 
y ber of terms, to find the sum of the series. 

r If, for example, the first term he 4, the ratio 3, and the numher of 

^ terms 6, then by Problem I, we have 

^ 4 X 3* = the last term. 
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WTience by Problem IV, we nave 

1 ^iillli =: (3^—^)/. 1 = 1456, the sum of the series, 

3-13—1 

Hence the following 

Rule. Raise the ratio to a power indicated hy the number of 
terms J and subtract 1 from the result ; then multiply this remainder 
by the first term, and divide the product by th*: ratio less 1. 

EXAMPLES FOB PRACTICE. 

1. The first term is 7, the ratio 3, and the number of. terms 4; 
what is the sum of the series ? Ans, 280. 

2. The first term is 375, the ratio ^, and the number of terms 
4 ) what is the sum of the series ? 

3. The first term is 175, the ratio 1.06, and the number of terms 
5 ; what is the sum of the series ? Am, 9S6.49-^. 

PROBLEM VI. 

687. Given, the extremes and the sum of the series, 
to find the ratio. 

If we take the geometrical progression, 2, 6, 18, 54, 162, in which 
the ratio is 3, and remove the first term and the last term, succes- 
sively, and then compare the results, we have 

6 + 18 4- 54 + 162 = sum of the series minus the first term. 

2 -|- 6 4- 18 + 54 = sum of the series minus the last term. 
Now, since every term in the first line is 3 times the corresponding 
term in the second line, the sum of the terms in the first line must 
be 3 times the sum of the terms in the second line. Hence the 

Rule. Divide the sum of the series minus the first term, by the 
sum of the series minus the last term. 

EXAMPLES FOB PRACTICE. 

1, The extremes are 2 and 686, and the sum of the series is 
SOO; what is the ratio? ^•«>*- '^^ 
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2. The extremes are i and 64^ and the sum of the series is 
127|; what is the ratio? 

3. If the sum of au infinite series be ^i, and the greater ex- 
treme 3^ what is the ratio ? Ans. i. 

088« Every other problem in Geometrical Progression, that 
admits of an arithmetical solution, may be solved either by re- 
versing or combining some of the problems already given. 

COMPOUND INTEREST BY GEOMETRICAL PROGRESSION. 

68 9« We have seen (SSO) that if any sum at compound in^ 
terest be multipHed by the amount of >1 for the given interval, 
the product will be the amount of the given sum or principal at 
the end of the first interval ; and that this amount constitutes a 
new principal for the second interval, and so on for a third, fourth, 
or any other interval. Hence, 

A question in compound interest constitutes a geometrical pro- 
gression, whose first term is the principal ; the common multiplier 
or ratio is one plus the rate per cent, for one interval ; the number 
of terms is equal to the number of intervals -\-l] and the last 
term is the amount of the given principal for the given time. All 
the usual cases of compound interest and discount computed at 
compound interest, can therefore be solved by the rules for geo- 
metrical progression. For example, 

Find the amount of $250 for 4 years, at 6 % compound 
interest. 

OPERATION. 

J250 X 1.06* = $250 X 1.262477 = $316.21925. 

Analysis. Here we have $250 the first term, 1.06 the ratio, and 
5 the number of terms, to find the last term. Then by 682 we find 
the last term, which is the amoimt required. 

EXAMPLES fOR PRACTICE. 

1. What is the amount of $350 in 4 years, at 6 ^ per annum 
compound interest ? Am, $441.86. 

2. Of what principal is $150 the compound mterest foi 2 years^ 
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3. What sum at 6 % compound inteTest, will amotint to $1000 
in 3 years ? Ans. $839.62. 

4. In how many years will $40 amount to $53.24, at 10 ^ com- 
pound interest ? Ans. 3 years. 

5. At what rate per cent, compound interest will any sum double 
itoelf in 8 years 1^ Ans. 9.05 + %. 

6. What is the present worth of $322.51, at 5 ^ compound 
interest, due 24 years hence ? Ans. $100. 



ANNUITIES. 

090« An Annuity is literally a sum of money which is pay- 
able annually. The term is, however, applied to a sum which is 
payable at any equal intervals, as monthly, quarterly, semi-annu- 
ally, etc. 

NoTB. — The term, interval, will be used to denote the time between payments 

Annuities are of three kinds : Certain, Contingent, and Per- 
pctaal. 

G91* A Certain Annuity is one whose period of continu- 
ance is definite or fixed. 

693, A Contingent Annuity is one whose time of commence- 
ment, or ending, or both, is uncertain; and hence the period of 
its continuance is uncertain. 

093. A Perpetual Annuity or Perpetuity is one which con- 
tinues forever. 

694. Each of these kinds is subject, in reference to its com- 
mencement, to the three following conditions : 

1st. It may he deferred j i. e., it is not to be entered upon until 
after a certain period of time. 

2d. It may he reversionary, i. e., it is not to be entered upon 
until after the death of a certain person, or the occurrence of some, 
certain event. 

3d. It may he in possession, i. e., it is to be entered upon at 
once. 
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SOS. An Annuity in Arrears or Forborne is one on whick 
the payments were not made when due. Interest is to be reck* 
oned on each payment of an annuity in arrears, from its maturity, 
the same as on any other debt. 

ANNUITIES AT SIMPLE INTEREST. 

SOO* In reference to an annuity at simple interest, we observe : 

I. The first payment becomes due at the end of the first inter- 
val, and hence will bear interest until the annuity is settled. 

n. The second payment becomes due at the end of the second 
interval, and hence will bear interest for one interval less than the 
first payment. 

m. The third payment will bear interest for one interval less 
than the second ; and so on to any number of terms. Hence, 

lY. All the payments being settled at one time, each will be 
less than the preceding, by the interest on the annuity for one 
interval. Therefore, they will constitute a descending arithmetical 
progression, whose first term is the annuity plus its interest for as 
niany intervals less one as intervene between the commencement 
and settlement of the annuity; the common difference is the in- 
terest on the annuity for one interval ; the number of terms is the 
number of intervals between the commencement and settlement 
of the annuity; and the last term is the annuity itsel£ 

GOT* The rules in Arithmetical Progression will solve all 
problems in annuities at simple interest. 

EXAMPLES FOR PRACTICE. 

1. A man works for a farmer one year and six months, at $20 
per month, payable monthly; and these wages remain unpaid 
until the expiration of the whole term of service. How much is 
due to the workman, allowing simple interest at 6 per cent, per 
annum ? 

OPEEATION. - Analysis. Here the 

$20 + $.10 X 17 = $21.70, first term. i*«* month's wages, 

$20 + $21.70 *20, is the last term ; 

^ X 18 = 375.30, sum. th^ ^iumVi^T ^i-^\stfsi^S5fts.^ 
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terms ; and Uie interest on 1 month's wagesj $.10, is the eommon dif« 
ierence ; and since the first month's wages has been on interest 17 
months, the progression is a descending series. Then, bj 677 we find 
the first t«rm, which is the amount of the first month's wages for 17 
months ; and by 680 we find the sum of the series, which is the sum 
of all the wages and interest. 

2. A father deposits annuallj for the benefit of his son, com- 
mencing with his tenth birthday^ snch a sum that on his 2l8t 
birthday the first deposit at simple interest amounts to $210^ and 
the sum due hb son to $1860. How much is the deposit^ and at 
what rate per cent, is it deposited '( 

OPERATION. Analysis. Here the 
$1860 X 2— $210 X 12 .^ ^^ , ., 1210, the amount of 
12 = *-^""' deposit the first deposit, is 

210 100 *^® ^™* *«"»; 12, 

^ = 1^ %} T^^ the number of depo- 
sits, is the number of 
terms ; and $1860, the amount of all the deponts and interests, is the 
sum of the series. By 680 we find the last term to be $100, which 
is the annual deposit ; and by 678 vre find the common difference to 
be $10, which is the annual rate % . 

3. What is the amount of an annuity of $150 for 5} yeare, pay- 
able quarterly, at IJ per cent, per quarter? Ans. $3819.75. 

4. In what time will an annual pension of $500 amount to 
$3450, at 6 per cent, simple interest ? Ans. 6 years. 

5. Find the rate per cent at which an annuity of $6000 will 
amount to $59760 in 8 years, at simple interest. 

Ans. 7 per cent. 

ANNUITIES AT COMPOUND INTEREST. 

698* An Annuity at compound interest constitutes a geomet^ 
rical progression whose first term is the annuity itself; the common 
multiplier is one plus the rate per cent, for one interval expressed 
decimally ; the number of terms is the number of intervals for which 
the annuity is taken ; and the last term is the first term multiplied 
hj one plus the rate per cent, for one interval raised to a powei 

i Jess than the number of teTviB. 
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^« The Profent Value of an Annuity is snch a sum as 
would produce^ at compound interest, at a given rate, the same 
amount as the sum of all the payments of the annuity at com- 
pound interest. Hence, to find the present value; — First find the 
mnount of the annuity at the given rate and for the given time hy 
G80 9 then find the present value of this amount by SciS^ 
taking out the amount of^l^or divisor^ from StSl. 

Notes. — 1. The present value of a reversionary annuity is that principal whick 
will amount, at the time the reversion expires, to what will then be the present 
value of the annuity. 

2. The present value of a perpetuity is a sum whose interest equals the an- 
nuity. 

700* Questions in Annuities at compound interest can be 
solved by the rules of Geometrical Progression. 
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1. Allowing 6 per cent, compound interest on an annuity of 
$200 which is in arrears 20 years, what is its present amount ? 

An$. $7357.11. 

2. Find the annuity whose amount for 25 years is $16459.85, 
allowing compound interest at 6 per cent. Aim. $300. 

3. What is the present worth of an annuity of $500 for 7 years, 
at 6 per cent, compound interest? Ans, $2791.18. 

4. What is the present value of a reversionary lease of $100, 
commencing 14 years hence, and to continue 20 years, compound 
interest at 5 per cent. ? Ans, $629,426. 

5. Find the sum of 21 terms of the series, 5, 4|, 4 J, etc. 

6. A man traveled 13 days ; his last day's journey was 80 miles, 
and each day he traveled 5 miles more than on the preceding day. 
How far did he travel, and what was his first day's journey ? 

Ans, He traveled 650 miles. 
7 Find the 12th term of the series, 30, 15, 7i, etc. 

Ans. tJI?- 
8. The first term of a geometrical progression is 2, the last temj 
512, and common multiplier 4 ; find the sum of the series. 
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9. The distance between two places is 360 miles. In how many 
days can it be traveled, by a man who travels the first day 27 
miles, and the last day 45, each day's journey being greater than 
the preceding by the same number of miles ? Ans, 10. 

10. The first term of a geometrical progression is 1, the last 
term 15625, and the number of terms' 7; find the common ratio. 

Ans, 5. 

11. An annual pension of 8500 is in arrears 10 years. What 
is the amount now due, allowing 6 per cent, compound interest ? 

Ans. $6590.40. 

12. Find the first and last terms of an arithmetical progression 
whose sum is 408, common difference 6, and number of terms 8. 

Ans. First term, 30 ; last term, 72. 

13. A farmer pays $1196, in 13 quarterly payments, in such a 
way that each payment is greater than the preceding by $12. 
What are his first and last payments ? Ans, $20, and $164. 

14. A man wishes to discharge a debt in yeany payments, mak- 
ing the first payment $2, the last $512, and each payment four 
times the preceding payment. How long will it take him to difr 
charge the debt, and what is the amount of his indebtedness? 

15. A man dying, left 5 sons, to whom he gave his property as 
follows : to the youngest he gave $4800, and to each of the othew 
1 J times the next younger son's share. What was the eldest son's 
fortune, and what the amount of property left ? 

Ans. Eldest son's share, $24300 ; property, $63300. 

16. Find the annuity whose amount for 5 years, at 6 per cent 
compound interest, is $2818.546. * Ans, $500. 

17. A merchant pays a debt in yearly payments in such a way 
that each payment is 3 times the preceding; his first payment in 
$10, and his last $7290. What is the amount of the debt, and in 
how many payments is it discharged ? 

Ans, Debt, $10930; 7 payments. 

18. A man traveling along a road, stopped at a number of 
stations, but at each station he found it necessary, before proceed- 
ing to the next, to return to the place from which he first started; 
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the distance from the starting place to the first station was 5 miles, 
and to the last 25 miles; he traveled in all 180 miles. How 
many stations were there on the road, and what was the distance 
froin station to station ? Ans, 6 stations ; 4 miles apart. 

19. An annuity of 8200 for 12 years is in reversion 6 years 
What is its present worth, compound interest at 6 % ? 

A718. I1182.05+. 

20. A man pays $6 yearly for tobacco, from the age of 16 until 
he is 60, when he dies, leaving to his heirs $500. What might 
he have left them, if he had dispensed with this useless habit and 
loaned the money at the end of each year at 6 ^{j compound 
interest ? Ans. ii698.548+ . 

21. What is the present worth ot a revcrsiohufy perpetuity of 
$100, commencing 80 years hqnce, allowing 5 per cent, compound 
interest? Jm. $462,764-. 

22. Two boys, each 12 years old, have certain sums of money 
left to them ; the sum left to one is put out at 7 ^ s'mpls inte- 
rest, and the sum left the other at 6 ^ compoun I interest, paya- 
ble semi-annually, and the amount of each boy's money will be 
$2000 when he is 21 years old. T^liat is the sum left to eaoh 

boy? 

23. A merchant purchased 8 pieces of cloth, for which he paid 
$136 ; the difference in the length of any two pieces was 2 yds. 
and the difference in the price $4. He paid $31 for the longest 
piece, and $1 a yard for the shortest. Find the whole number of 
yards, and the .price per yard of each piece. 

24. A farmer has 600 bushels of different kinds of grain, mixed 
^in such a way that the number of bushels of the several kinds con- 
stitute a geometrical progression, whose common multiplier is 2; 
the greatest number of bushels of one kind is 320. Find the 
number of kinds of grain in the mixture, and the number of 
bushels of each kind. Ans, 4 kinds. 
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• ©!• 1. How many thousand shingles will cover both sides o| a 
rodf 36 ft. long, and whose rafters are 18 ft in length ? 

2. From ? of 4 of J of 70 miles, subtract .73 of 1 mi. 3 fur. 

3. What number is that from which if 7} bo subtracted, § of the 
remainder is 91 J 1? Ans, 144f . 

4. What part of 4 is J of C? Ans, i 

5 It is required to mix together brandy at $.80 a gallon, wine at 
$.70, cider at $.10, and water, in such proportions that the mixture 
may be worth $.50 a gallon ; what quantity of each must be used ? 

Ans. 3 gaL of water, 2 of cider, 4 of wine, and 6 of brandy. 

C. What number increased by }, J, and J of itself equals 125 ? 

7. What is the hour, when the time past Qoon is equal to |^ of the 
time to midnight 7 Ans, 4 h. 48 min. p. ic. 

8. A grocer mixed 12 cwt. of sugar @ $10, with 3 cwt. @ $8J, and 
8 cwt. @ $7 J ; how much was 1 cwt. of the mixture worth ? 

9. If $240 gain $5.84 in 4 mo. 26 da., what is the rate ^ ? Ans, 6. 

10. If 24 men, in 189 da., working 10 h. a day, dig a trench 33| vd. 
long, 2 J yd. deep, and 5J- yd. wide ; how many hours a day must 2l7 
men work, to dig a trench 23 J yd. long, 2 J yd. deep, and 3t yd. wide, 
in 5} days? Ans, 16 h. 

11. What is the difference between the interest and the discount of 
$450 at 5 per cent., for yr. 10 mo.? 

12. A younger brother received $0300, which was J as much as his 
elder brother received; how much did both receive? 

• • • • • • • 

13. Reduce .7, .88, .727, .91325 to their equivalent common fractions. 

14. A person by selling a lot of goods for $438, loses 10 ffo ; how 
much should the goods have been sold for, to gain 12 J ^ ? 

15. For what sum must a note bo drawn at 4 mo., that the proceeds 
of it, when discounted at bank at 7 per cent., shall'be $875.50? 

16. Three persons engaged in trade with a joint capital of $2128; 
A^s capital was in trade 5 mo., B's 8 mo., and C's 12 mo. ; A's share 
of the gain was $228, B's $266.40, and C's $330. What was the capital 
of each ? Ans. A's, $912 ; B's, $666 ; C's, $550. 

17. Henry Truman purchased corn of John Bates, on 2 months' 
credit, as follows: Aug. 27, 300 bu. @ $.35 ; Aug. 31, 150 bu. @ $.40; 
Sept. 7, 500 bu. @ $.38 ; Sept. 12, 200 bu. @ $.42; Sept. 25 250 bu. 
@ $.40. When was the a|c due per average ? An^, Nov. 8. 

18. A B and C can do a job of work in 12 da., C can do it in 24 da., 
and A in 34 da. ; in what time can B do it alone ? Ans, 81^ da. 

19. If a man travel 7 mi. the first day, and 51 mi. the last, increas- 
' •'' his journey 4 mi, each day, \io^ w^^^ ^^^^ V\V\ V^ tT«.vel, and 
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20. Whatr is the difierenoe between the true and bank discount of 
$2500, payable in 90 days at 7 per cent. ? Ana, $2.21. 

21. Which is the more advantageous, to buy flour at $5 a bbl. on S 
mo., or $4.87 J cash, money being worth 1^1 Ans, At $5 on 6 mo. 

22. Sold J of a lot of lumber for what f of it cost ; what ^ was 
gained on the part sold? Aiis, 25 <jfo. 

23. If $500 gain $50 in 1 yr., in what time will $960 gain $60? 

24. Received an invoice of crockery, 12 per' cent, of which was 
broken ; at what per cent, above cost must the remainder be sold, to 
clear 25 per cent, on the invoice ? Ans, 42^. 

25. The sum of two numbers is 365, and their difference is .0675 ; 
what are the numbers ? 

26. If the interest of $445.62^ be $128.99 for 7 yr., what wiU be the 
interest of $650 for 3 yr. 10 mo. 15 da. ? 

27. Received from Savannah 150 bales of cotton, each weighing 
540 lb., and invoiced at 7d. a pound Georgia currency. Sold it at an 
advance of 26 ^, commission 1^ ^, and remitted the proceeds bj 
draft. What was the face of the draft, exchange being i % discount? 

Ans, $12629,28+. 

28. A man in Chicago has 5000 francs due him on account in Paris. 
He can draw on Paris for this amount, and negotiate the bill at 19| 
cents per franc ; or he can advise his correspondent in Paris to remit 
a draft on the United States, purchased with the sum due him, ex*- 
changc on U. S. being at the rate of 5 francs 20 centimes per $L 
What sum will the man receive by each method? 

Ans, By draft on Paris, $970 ; by remittance from Paris, $961.53% 

29. What sum must be invested in stocks bearing 6} ^, at 105^ to 
^oduce an income of $1000? Ans, $16163.84. 

30. A person exchanges 250 shares of 6 per cent, stock, at 70 j6, 
for stock oearing 8 per cent., at 120 ^ ; what is the difference in his 
income? Ans, $333.33^. 

31. If i of A's money equals J of B's, and i of B's equals | of C's, 
and the interest of all their money for 4 yr. 8 mo. at 6 ^ is $15190, 
how much money has each ? 

Ans, A has $18859.44+ ; B, $16763.95+ ; C, $18626,61, 

32. A boy 14 years old is left an annuity of $250, which is de- 
posited in a savings bank at 6 ^, interest payable semi-annually; 
flow much will he be worth when of age? Ans, $2104.227. 

33. If a boy buys peaches at the rate of 5 for 2 cents, and sells 
them at the rate of 4 for 3 cents, how many must he buy and sell to 
make a profit of $4.20 ? 

34. What ^ in advance of the cost must a merchant mark his 
goods, so that, after allowing 5 ^ of his sales for bad debts, an ave- 
j^ge credit of 6 months, and 7 ^ of the cost of the goods for his ex- 
penses, he may make a clear gain of 12} ^ on the first cost of the 
goods, mcmey being worth 6 ^ ? Aur. '^.^^•V <^. 
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S5. Four men contracted to do a certain job of work for $8600; the 
first employed 28 laborers 20 da., 10 b. aday ; the second, 25 laborers 
%5 da., 12 h. a day ; the third, 18 laborers 25 da., 11 h. a day ; and 
the fourth, 15 laborers 24 da., 8 h. a day. How much should each 
contractor receive ? 

Ans, l8t, $2686; 2d, $2158.39; 3d, $2374.24; 4th, $1381.37. 

36. If I exchange 75 railroad bonds of $500 each, at 36 ^ below 
par, for bank ^tock at 5 % premium, how many shares of $100 each 
will 1 receive ? Ans. 228f . 

37. A trader has bought merchandise as follows : July 3, $35.26 ; 
July 4, $48.65, on 30 da. ; Aug. 17, $6.48 ; Sept. 12, $50. What is 
due on the account Oct. 12, interest at 9 ^ ? Ans, 142.60. 

38. A farmer sold 34 bu. of corn, and 56 bu. of barley for $63.10, 
deceiving 35 cents a bushel more for the barley than for the com ; 
what was the price of each per bushel? 

39. A speculator purchased a quantity of flour, Sept. 1 ; Oct. 1 its 
Talne had increased 25 % ; Nov. 1 its value was 30 ^ more than^ Oct. 
1; Dec. 1 he sold it for 15 % less than its value Nov. 1, receiving in 
payment a 6 months' note, which he got discounted at a bank, at 7 
^, receiving $12950 on it. How much was his profit on the flour? 

Ans. $3228.51. 

40. A flour merchant bought 120 bbl. of flour for $660, paying 
$5.75 for first quality and $5 for second quality ; how many barrels 
were first quality ? Arts. 80. 

41. Two mechanics work together ; for 15 days' work of the first 
and 8 days* work of the second they receive $61, and for 6 days' 
work of the first and 10 days' work of the second they receive 
$38 ; bow much does each man earn ? Ans, Ist, $63 ; 2d, $36. 

42. The duty, at 15 % , on Rio coffee, in bags weighing 180 lbs. 
gross, and invoiced at $.12} per pound, was $961.87}, tare having been 
allowed at 5 ^ ; how many bags were imported ? Atis. 300. 

43. A dairyman took some butter to market, for which he received 
$49, receiving as many cents a pound as there were pounds ; how 
many pounds were there ? ^ Ans, 70 lb. 

44. A mechanic received $2 a day for his labor, and paid $4 a week 
for his board ; at the expiration of 10 weeks he had saved $72 ; how 
many days did he work, and how many was he idle ? 

45. To what would $250, deposited in a savings bank, amount in 
10 yr., interest being allowed semi-annually at 6 % per annum ? 

46. How much water is there in a mixture of 100 gal. of wine and 
water, worth $1 per gal., if 100 gaL of the wine cost $120 ? 

47. If a pipe 3 in. in diameter will discharge a certain quantity of 
water in 2 n., in what time will 3 two-inch pipes discharge 3 times 
the quantity ? Ans. 4 h. 30 min. 

48. Wm. Jones & Co. become insolvent and owe $8100. Their 
assets amount to $4981.50. W\ia.t -^ei ceiiiX».Qit^iifiMt indebtedness can 
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€tkej pay, allowing the aeeignees 2} ^ on the amount di8tribate4 
for their services ? Ans, CO per cent. 

49. Shipped a car load of fat cattle to Boston, and offered them foi 
Bale at 25 per cent, advance on the cost ; but the market being dull I 
sold for 14 per cent, less than my asking price, and gained thereby 
$170. How much did the cattle cost ; tor how much did they sell ; 
and what was my asking price ? 

Ans, Cost $2266.661 ; add for $2436.66}; asking price, $2833.33^ 

50. What must be the dimensions of a cubical cistern to hold 2000 
gallons ? 

51. A man died leaving $5000 to be divided between his three sons, 
a^d 13, 15, and 16 yr. 6 mo., respectively, in such a proportion that 
the share of each being put at simple interest at 6 % , should amount 
to the same sum when they should arrive at the age of 21. How 
much was each one's share 7 

Ans. Youngest^ $1536.76+ ; Beoond, *1672.36+ ; oldest^ $1790.88+. 

52. A vessel having sailed due south and due east on alternate days, 
was found, after a certain time, to be 118.794 miles south-east of the 
place of starting ; what distance had she sailed ? Amt, 168 miles. 

53. Imported 4 pipes of Madeira wine, at $2.15 a gallon, and paid 
$57.60 freight, and a duty of 24 per cent. I sold the whole for $1980 ; 
what was my gain ^ ? 

64. If 34i bu. of com are equal in value to 17 bu. wheat, 9 bu. of 
wheat to 69J bu. of oats, and 6 bu. of oats to 42 lb. of flour, how many 
bushels of com will purchase 6 bbL of flour ? Ans. 42§||. 

55. If stock bought at 8 % discount will pay 1 % on the invest- 
ment, at what rate should it be bought to pay 10 % ? 

56. A merchant in New York gave $2000 for a bill of exchange of 
J&400 to remit to Liverpool ; what was the rate in favor of England ? 

57. A, B, and C start from the same point, to travel around a lake 
84 miles in circumference. A travels 7 miles, and B 21 miles a day 
in the same direction, and C 14 miles in an opposite direction. la 
how many days will they all meet? Ans. 12. 

58. The exact solar year is greater than 365 days by ^SIJJJ of a 
day ; find approximately how often leap year should come, or one day 
be added to the common year, in order to keep the calendar right ? 

Ans, Once in every 4 yr. ; 7 times in every 28 yr. ; 8 times in ever j 
33 yr. ; 31 times in every 128 yr. ; or 163 times in every 673 yr. 

59. A gentleman purchases a farm for $10000, which he sells after 
a certain number of years for $14071, making on the investment 5 J& 
compound interest. He now invests his money in a perpetuity, which 
is in reversion 11 years from the date of purchasing tne farm. Al- 
lowing 6 % compound interest for the use of money, find the annuity 
and the length of time he owns the farm. 

Ans, Annuity, $1065.85 ; owned the farm 7 yr. 
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60. Wliat will I gain % by purchasing goods on G mo., and selling 
them immediately lor cash at cost, money being worth 7 % ? 

61. "What sum must a man save annually, commencing at 21 vears 
of age, to be worth $300C0 when he is 60 years old, his savings being 
invested at 5 J^ compound interest? Ans, $4B1.37. 

62. Three persons are to share $10000 in the ratio of 3, 4, and 5, 
but the first dying it is required to divide the whole sum equitably be-" 
tween the other two. What are the shares of tlie other two? 

Am. $4444|, and $5555J. 

63. If 50 bbl. of flour in Chicago are worth 125 yd, of cloth in New 
York, and 80 yd, of cloth in New York are worth 6 bales of cotton in 
Charleston, and 13 bales of eotton in Charleston are worth 3^ hhd. 
of sugar in New Orleans, how many hhd. of sugar in New Orleans 
are worth 1500 bbl. of flour in Chicago ? Ans, 75 j^y. 

64. Seven men all Btart together to travel the rame way round an 
island 120 miles in circumference, and continue to travel until they 
all come together again. They travel 5, GJ, 7J, 6J, 9i, lOJ and lit 
miles a day respectively. In how many days will they all be together 
again ? An8, 1440 dft. 

65. There arc two clocks which keep perfect time when their pen- 
dulums beat seconds. The first loses £0 seconds a day, and the second 
gains 15 seconds a day. If the two pendulums beat together when 
both dials indicate precisely 12 o'clock, what time does each clock 
bhow when the pendulums next beat in concert ? 

Ans. The first shows 41 min. 8 sec. past 12 ; and tihe second 41 
lain. 9 sec. past 12. 

66. If a body put in motion move J of an inch the first second of 
time, 1 in. the second sec, 3 in. the third, and so continue to increaso 
in geometrical ratio, how far would it move in 30 seconds ? 

Ans. 641590730f02i^ nil 

67. If stock bought at 5 ^ premium will pay 6 ^ on the invest' 
ment, what 'fo will it pay if bought at 15 ^ discount ? Ans. 7-^ %. 

68. If 6 apples and 7 peaches cost 33 cts., and 10 apples and 8 
peaches cost 44 cts., what is the price of one of each ? 

Arts. Apples, 2 cts. ; peaches, 3 cts. 

69. A gentleman in dividing his estate among his sons gave A $9 
as often as B $5, and C $3 as often as B $7. C's share was JIB3862.50; 
what was the value of the whole estate ? Ans. $29097.50. 

70. A farmer sold 16 bu. of corn and 20 bu. of rye for $30, and 24 
bu. of corn and 10 bu. of rye for $27. How much per bushel did he 
receive for each ? Ans. Corn, $.75 ; rye, $.90. 

71. A drover sold some oxen at $28, cows at $17, and sheep at 
$7.50 per head, and received $749 for the lot. There were twice as 

"*v cows as oxen, and three times as many sheep as cows. How 
were there of each ki^ ' ? 



"or 



what sum musHBresseli valued at $25000, be insured, so 



\ 
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(hat in case of its loss, the owners may recover both the yalue of the 
vessel and the premium of 24 Jl^ ? 

73. A boy hired to a mechanic for 20 weeks, on condition that he 
should receive $20 wid a coat. At the end of 12 weeks the boy quit 
work, when it was found that he was entitled to $9 and the coat ; 
what was the value of the coat? Ans, $7.50. 

74. An irregular piece of land, containing 540 A. 36 P., is ex- 
changed for a square piece containing the same area ; what is the 
lengSi of one of its sides ? If divided into 42 equal squares, what 
will be the length of the side of each ? 

75. What will be the diflference in the expense of fencing two fields 
of 25 acres each, one square, and the other in the form of a rectangle, 
whose length is twice its breadth, the fence costing $.62 J a rod ? 

Atis, $9.59+- 

76. At what time between 5 and 6 o'clock are the hour and minut« 
hands of a watch exactly together ? 

77. A general, forming his army into a square, had 284 men re- 
maining ; but increasing each side by one man, he wanted 25 men to 
complete the square. How many men had he? Ans, 24000. 

78. Divide $3648 among 3 persons, so that the share of the first to 
that of the second shall be as 7 to 9, and of the first to the third as 3 
to 4, . Ans, $1008, $1296, $1344. 

79. If a lot of land, in the form of an oblong or rectangle, con- 
tains 6 A. 133 P., and its length is to its width as 21 to 13, what are 
its dimensions ; and how many rods of fence will be required to in- 
close it? Ans. to last, 136 rd. of fence. 

80. Five persons are employed to build a house. A, B, C, and D 
can build it in 13 days ; A, B, C, and E in 15 days ; A, B, D, and K 
in 12 days ; A, C, D, and B in 19 days ; and B, C, D, and E in 14 
days. In how many da^s can all together build it ; and which one 
could do the work alone in the shortest time ? 

Ans, llyYiVy ^^ 5 ^ ill shortest time. 

81. Divide $500 among 3 persons, in such a manner that the share 
of the second may be J greater than that of the first, and the share 
of the third ^ greater than that of the second. 

Ans, 1st, $105/^; 2d, $157|J; 3d, $236|f. 

82. A and B engage in trade ; A puts in $5000, and at the end of 
4 mo. takes out a certain sum. B puts in $2500, and at the end of 5 
mo. puts in $3000 more. At the end of the year A's gain is $1066}, 
and B's is $1333J. What sum did A take out at the end of 4 mo. ? 

Ans, $2400. 

83. "What sum of money, with its semi-annual dividends of 5 ^ 
invested with it, will amount to $12750 in 2 yr. ? Ans, $10489.459-, 

84. If a speculator invests $1500 in flour, and pays 5 ^ for freights, 
2 Jfc for comftiission, and the flour sells at 20 ^ advance on cost price, 
on a credit of 90 days, and he gets this paper discounted «JLWyJkJ^ 
7 %, and repeats the operation every 15 aaja, \nN^«\!\w^ ^ V5c^^ ^-^sjr 
^eeda each tune, bow much will be Ma Dv\iOiQ ^laA]^. m tqt^ xiissoilSQSiX 
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85. If a piece of silk cost $.80 per yard, at what price shall it be 
marked, that the merchant may sell it at 10 % less than the marked 
price, and still make 20 % protit ? Ans, $I.06|. 

86. A merchant bought 20 pieces of cloth, each piece containing 
25 yd. at $4| per yard on a credit of 9 mo. ; he sold the goods at 
$4| per yard on a credit of 4 mo. What was his net cash gain, 
money being worth 6 ^ ? Ans, $173.85. 

87. A owes B $1200, to be paid in equal annual payments of $200 
each ; but not being able to meet these payments at their maturities, 
and having an estate 10 years in reversion, he arranges with B to 
wait until he enters upon his estate, when he is to pay B the whole 
amount, with 8 % compound interest. What sum will B then re- 
ceive? Ans. $1996.074+. 

88. A gentleman who was entitled to a perpetuity of $3000 a year, 
provided m his will that, after his decease, his oldest son should. receive 
it for 10 yr., then his second son for the next 10 yr., and a literary 
institution for ever afterward. What was the value of each bequest 
at the time of his decease, allowing compound interest at 6 ^ ? 

Ans, To oldest son, $22080.28 ; to second son, $12329.51 ; to insti- 
tution, $15590.23. 

89. B has 3 teams engaged in transportatioii ; his horse team can 
perform the trip in 5 days, the mule team in 7 days, and the ox team 
m 11 days. Provided they start together, and each team rests a day 
after each trip, how many days wSl elapse before they all rest the 
same day? ' Ans. 23 days. 

90. A man bought a farm for $4500, and agreed to pay principal 
and interest in 4 equal annual installments; how much was the annual 
payment, interest being Q fo'i Ans, $1298.67 + . 

91. A bought a piece of property of B, and gave him his bond for 
$6300, dated Jan. 1, 1860, payable in 6 equal annual instalments of 
$1050, the first to be paid Jan. 1, 18G1. A took up his bond Jan. 
1, 1864, semi-annual discount at the rate of 6 % per annum on the 
two payments which fell due after Jan. 1, 1864, being deducted-, 
what sum canceled the bond? Ans. $2972-636+. 

92. A gentleman desires to set out a rectangular orchard of 864 treaty 
90 pkodd that the number of rows shall be to the number of trees in a 
70 «7, as 3 to 2. If the trees are 7 yards apart, how much ground wiU 
the orchard occupy? Am, 39445 aq. yd. 

93. S. C. Wilder bought 25 shares of bank stock at an advance of 

6 % on the par value of $100. From the time of purchase until 
the end of 3 yr. 3 mo. he received a semi-annual dividend of 4 fo, 
when he sold the stock at a premium of 11 fo. Money being worth 

7 fo compound interest, how much did he gain ? Ans^ $137.31. 
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MENSURATION. 

703. Mengaration is the process of finding the number of units 
in extension. 

LINES. 

703. A Straight Line is a line that does 

not change its direction. It is the shortest 
distance between two points. 

704* A Curved Line changes its dire& 
tion at every point. 

705. Parallel Lines have the same direc- 
tion ; and being in the same plane and equally 
distant from each other, they can never meet. 

706. A Horizontal Line is a line parallel 
to the horiaon. or water level. 

707. A Perpendicular Line is a straight 

line drawn to meet another straight line, so as 

to incline no more to the one side than to the 

other. 

A perpendicular to a horizontal line is called a 
wrtical^jie, 

708. Oblique Lines approach each other, 
and will meet if sufficiently extended. 





1 


t^ 
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Horizontal. 



ANGLES. 

700« An Angle is the opening between 
two lines that meet each other in a common 
pointy called the vertex. 

Angles are measured by degrees (301). 

710. A Bight Angle is an angle formed 
3y two lines perpendicular to each other. 

71 !• An Obtuse Angle is greater than 
a right angle. 



.^ 



/ 




713. An Acute Angle is less than a right angle. 
An angles except tight angles uce caOad. <il)U«|«w om^^ 
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PLANE FIOtJRB8. 

713. A Plane Fig^ore is a portioD of a plane Mtrface bonnded 
by etraight or curved lines. 

714* A Polygon is a plane figure bounded by straight lines. 

7 IS* The Perimeter of a polygon is the 9um of its sides. 

716* The Area of a plane figure is the surface included witibiu 
the lines which bound it (383). 

A reguiar polygen has all its sides and all its angles eqoal. 
A polygon of three sides is called a trigen, or triangle ; of four Ade^ 
a tetragon, or quadrilateral ; of five sides, AperUago/i, etc. 




Pentagon. Hexagon. Heptagon. Octagon. Nonagon. DecagOB. 

TRIANGLES. 

717. A Triangle is a plane figure bounded by three sides, 
and having three angles. 

718* A Right-Angled Triangle is a 
triangle having one right angle. 

719. The Hypothennse of a right- 
angled triangle is the side opposite the 
right angle. Base. 

720. The Base of a triangle, or of any plane figure, is the side 
on which it may be supposed to stand. 

72 1 . The Perpendicular of a right-angled triangle is the side 
which forms a right angle with the base, 

722. The Altitude of a triangle is a line drawn perpendicular 
to the base from the angle opposite. 

1. The dotted vertical liivea Viv \\i^ ^^xit^^ t^^^^'sKt^x. 'Owfe j^^ytvde. 
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79S« An Equilateral Triangle has its thtee sides equal. 
734. An Isosceles Triangle has only two of its sides equal 
79S% A Soaleae Triangle has all of its sides unequal. 



F». 1. 



Fio. 2. 



FiQ. a 






BfiaflftteFsL 



X8O606168* 



Scalene. 



736. An Equiangular Triangle has three equal angles. (Fig. 1.) 
737* An Aoute-angled Triangle has three acute angles. (Fig. 2.) 
738. An Obtuse-angled Triangle has one obtuse angle. (Fig. 8.) 



PROBLEMS. 

739« The base and altitude of a triangle being given to 
Bnd its area. 

1. Find the area of a triangle whose base is 26 ft. and altitude 

14.5 ft. 

145 
Operation.— 145 x 26-^2=188isq. ft. Or. 26 x — -=l88i sq. ft., area, 

2. What is the area of a triangle whose altitude is 10 yd. and 
base 40 ft. ? Ans. 600 sq. fU 

BuLE 1. Divide the product of the hose and altitude by 2. Or, 
2. Multiply the base by one-half the altitude. 

Find the area of a triangle 

^. Whose base is 12 ft. 6 in. and altitude 6 ft 9 in. AA^-^^S. 
4. Whose base is 25.01 ch. and altitude 18.14 eh. 
6. What will be the cost of a triangular piece of land whose base 
is 15.48 ch. and altitude 9.67 ch., at |60 an acre ? 

6. At $.40 a square yard, what is the cost of paving a triangular 
eonrt, its base being 106 ft and altitude 21 yards? Ans, ♦l47. 

7. Knd tiie area of the gable end of a hous^ 1\\«X \s» <I% iX..^\^^ 
jwJ tiie ridge of the roof 16 ft higber tkan lii^ iooX. oil \kif5. t^SMss^ 
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730* The area and one dimension being given to find 
the other dimension. 

1. What is tho base of a triangle whose area is 189 sq. ft and 
altitude 14 f t. ? 

Operation. — 189 sq. ft. x 2-#-14 = 27 ft., b(ue, 

2. Find the altitude of a triangle whose area is 20^ sq. ft. and 
base 3 yards. Am. 4^ ft 

Rule. Double the area, then divide hy the given dimension. 

Find the other dimension of the triangle 

3. When the area is 65 sq. in. and the altitude 10 in. Ans, 13 i. 

4. When the base is 42 rd. and the area 688 sq. rd. 

5. When the area is 6^ acres and altitude 17 yards. 

6. When the base is 12.25 eh. and the area 5 A. 33 P. 

7. Paid $1050 for a piece of land in the form of a triangle, at 
the rate of $5^ per square rod. If the base is 8 rd., what is its 
altitude ? Ans. 50 rods. 

731. The three sides of a triangle being given to find its 
area. 

1. Find the area of a triangle whose sides are 30, 40, and 50 ft. 

Operation.— (30+40 + 50)-j-2 = 60; 60-30=30; 60-40=20; 60-50 
= 10. ^60x 30 X 20 X 10 = 600 ft., area. 

2. What is the area of an isosceles triangle whose base is 20 ft, 
each of its equal sides 15 f t. ? Ans, 111.85 sq. ft 

Rule. From half the sum of the three sides subtract eagh side 
separately ; multiply the half-sum and the three remuinders together; 
^the square root of the product is the area, 

3. How many acres in a field in the form of an equilateral tri- 
angle whose sides measure 70 rods? Ans, 13 A. 41.76 P. 

4. The roof of a house 30 ft. wide has the rafters on one side 
20 ft. long, and on the olbex \^ iX^Aow^. ^q'w wiany square feet 

of boards will be required to \)oat^ u^\io\}si ^^^ «iA^\ 
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739. The following principles relatiug to right-angled triangles 
have been established by Geometry : 

1. The tquare of the hypotheniue of 
a rigkt-tmgled triangle it equal to the 
mim of the equareB of the other two 
tides. 

2. The square of the base, or of the 
perpendicular, of a right-aagUd tri- 
angle is equal to the square of the 
hypctthenuse diminished hy the square 
of the other side. 

733. To find the hypotheniiBe. 

1. The base of a right-angled triangle is 1 2, and the perpendico' 
lurid. What ie the length of the hypotbenase ? 

Opeeatioh.— ia>-i-16> = 400 (PriiL 1). y^ = ^> hspethenuse. 

2. The footof a ladderis 15 ft. from the base of a bailding, and 
the top reaches a window 36 ft. above the base. What is the length 
of the ladder) Ans. 39 ft, 

RuLK. Extract the square root tf the sum <^ the squares of the 
hose and the perpendicular ; and the result is the hypothenuse. 

3. If the gable end of a house 40 feet wide is 16 ft. high, what 
ia the length of the rafters! 

4. A park 25 cb,lo'.g and 23 ch, wide has a walk running through 
it from opposite comers in n straight tine. What is the length, of 
die walki Ans. 33.97 ch. +. 

5. A room is 20 ft Jong, 16 ft. wide, and 12 ft high. What if 
the distance from one of the lower comers to the opposite nppel 
(omer? Ans. 28 ft. 3.36 in, 

734. To find the base or peq>endicular. 

1. The bjpotfaennse of a right-angled triangle is 35 ff., and tha 
perpendicalar 28 ft. What is the base) 

OnmAiMM.— SS'-38' = 441(Prin.aV ^sfWL='^\,^XM>. 
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2. Tho hypothenuse of a rightr«Dgled triangie i» 53 yd. and the 
base 84 feet Find the perpendicular. 

Rule. Extiiict the square root of the difference bettoeen the square 
of the hypothenuse and the square qf the given side ; and the result is 
the required side. 

N 3. A line reaching from the top of a precipice 120 ft high, on 
the bank of a river, to the opposite side is 380 ft long. How wic 9 
is the river? Ans. 360 ft. 6 in. -|-. 

4. A ladder 52 feet long stands against the side of a building. 
How many feet must it be drawn out at the bottom that tiie top 
may be lowered 4 feet \ Ans, 20 ft 



QUADBILATBRAL8. 

735. A Quadrilateral is a plane figure bounded by four straight 
lines, and having four angles. 

There are three kinds of quadrilaterals, the ParaUelogram, Trapeeoidi 
and Trapezium, 

736. A ParaUelogram is a quadrilateral which has its oppo- 
site sides parallel. 

There are four kinds of parallelogTams, the Square, Beestangle, Bhom 
Md, and Rhombus. 

737* A Rectangle is any parallelogram having its angles right 
angles. 

738. A Square is a rectangle whose sides are equal. 

739* A Rhomboid is a parallelogram whose opposite sides only 
are equal, but whose angles are not right angles. 

74:0, A Rhombus is a parallelogram whose sides are aU equal, 
but whose angles are not right angles. 







Square, 



B ff !tfff>gfc ft . 



'B3a0Gcftx>Vl. 
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7^1. A Trapaioid is a quadrilateral, two of whose aides are 
parallel and two oblique, 

743« A Trapeaniii is a quadrilateral having no two sides 
parallel. 

« 

74:3. The Altitude of a parallelogram or trapezoid is the per- 
pendicular distance between its parallel sides. 

The 'oertical dotted lines m the figures represent the altitude. 

74:4. A Diagonal of a plane figure is a straight line joinimr 
the vertices of two angles not adjacent. 






Farallelogram. 



Trapezoid. 



Trapezium. 



PROBLEMS. 

74tl. To find the area of any parallelogram. 

1. Find the area of a parallelogram whose base is 16.25 ft and 
altitude 7.5 feet. 

OPERATION.— 16.25 X 7.5 = 121.875 sq. ft., a/rea. 

2. The base of a rhombus is 10 ft. 6 in., and its altitude 8 ft 
What is its area ? 

Rule. Multiply the base by the altitude, 

3. How many acres in a piece of land in the form of a rhomboid, 
the base being 8.75 ch. and altitude 6 ch. ? Arts. 5i A. 

746. To find the area of a trapezoid. 

1. Find the area of a trapezoid whose parallel sides are 23 and 
11 feet, and the altitude 9 feet. 

Operation.— 23 ft. + 11 ft.-s-2 = 17 ft. ; 17 ft. x 9 = 153 sq. ft., area. 

2. Required the area of a trapezoid whose parallel sides are 178 
and 146 feet, and the altitude 69 feet Ans, 11178 sq. ft. 

Rule. Multiply one-half the sum of the parallel sides by the 
'dtitude. 
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3. How many square feet in a board 16 ft. long, 18 in. wide at 
one end and 25 iu. wide at the other end ? 

4. One side of a quadrilateral field measures 38 rd. ; the side 
opposite and parallel to it measures 26 rd.^ and the distance between 
the two sides is 10 rd. Find the area. Ans.. 2 A. 

747. To find the area of a trapezium. 

1. Find the area of a trapezium whose 
diagonal is 42 ft. and perpendiculars to this 
diagonal, as in the diagram, are 16 ft. and 18 ft. 




Operation.— <18 ft. + 16 ft. ^2) x 42 = 714 sq. ft., area. 

2. Find the area of a trapezium whose diagonal is 35 ft 6 in., and 
the perpendiculars to this diagonal 9 ft. and 12 ft. 6 in. 

Rule. Multiply the diagonal hy half the sum of the perpendicu- 
lars drawn to it from the vertices of the opposite angles. 

3. How many acres in a quadrilateral field whose diagonal is 
80 rd. and the perpendiculars to this diagonal 20.453 and 50.832 rd.? 

To find the area of any regular polygon, multiply its perimeter, or the 
gum of its sides, by the perpendicular falling from its centre to one of 
its sides. 

To find the area of an irregular polygon, divide the figure into triangles 
and trapeziums, and find the area of each separately. The sum of these 
areas will be the area of the whole polygon. 

THE CIRCLE. 

74:8. A Circle is a plane figure bounded by a curved line, 
called the circumference, every point of which is 
equally distant from a point within called the 
center, 

74:9« The Diameter of a circle is a line pass- 
ing through its center, and terminated at both ends 
by the circumference. 

7«SO* The Radius of a circle is a line extending from its center 
any point in the circumference. It is one-half the diameter. 
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PROBLEMS. 

7tSl» When either the diameter or the circumference of 
a circle is given, to find the other dimension of it. 

1. Find the circumference of a circle whose diameter is 20 in. 
Operation.— 20 in. x 3.1416 = 62.882 in. = 5 ft. 2.832 in., drcum, 

2. What is the circumference of a wheel 5 ft. 6 in. in diameter. 

3. Find the diameter of a circle whose circumference is 62.882 ft. 
Opbsration.— 63.832 ft.-h3.1416 = 20 ft., diameter. 

4. Find the diameter of a wheel whose circumference is 60 ft. 

Rule 1, Multiply the diameter 6y 3.1416 ; the product is the cir- 
cumference. 

2. Divide the circumference by 3.1416; the quotient is the 
diameter. 

6. What is the diameter of a tree whose girt is 18 ft. 6 in.? 

6. Find the length of tire that will band a wheel 7 ft. 9 in. in 
diameter. Ans. 24 ft. 4 in. + 

7. The diameter of a cyUnder is 8 ft. 6 in. ; find its girt 

8. What is the radius of a circle whose circumference is 31 .41 6 ft t 

9. The radius of a circle is 10 ft. ; what is its circumference? 

10. Find the circumference of the greatest circle that can he 
drawn with a string 14 in. long, used as a radius. 7 ft. 3.96 in. 

753. To find the area of a circle, when both its diam- 
eter and circumference are given, or when either is given. 

1. Find the area of a circle whose diameter is 10 ft. and circum- 
ference 31.416 feet. 

Operation.— 31.416 ft. x lO-s-4 = 78.54 sq. ft., area, 

2. Find the area of a circle whose diameter is 10 ft. 
OPERATiON.~tO ft.« X .7864 = 78.54 sq. ft., area, 

3. Find the area of a circle whose circumference is 31.416 ft 

Operation.— 31.416 ft. -5- 3.1416 = 10 ft., diam,; (10 itfx .7884 = 
?8.54sq. ft., area. 

Rules. To find the area of a circle : 

1. Multiply the square of its diameter by .7864. 

2, Multiply j- of its diameter hy the circumference* - 
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4. What is the area of a circular pond whose circumference is 
200 chains? Ans. 318.3 A. 

5. The distance around a circular park is 1^ miles» Hoiv many 
acres does it contain ? Ans. 114.59 A, 

6. • Find the area of the largest circle that can be drawn by using 
as a radius a striijg 20 in. long. 

753. To find the diameter or circumference of a circle, 
• when the area is given. 

1. What is the diameter of a circle whose area is 1319.472? 
Operation.— 1319.472-i-.7864 = 1680 ; V'i680= 40.987 + , diameter. 

2. What is the circumference of a circle whose area is 19.635 ? 

Operation— 19.636 -^ 3.1416 = 6.25 ; ^^[25-2.6, radius; 2.6 x 2 x 
8.1416 = 15.708, HreumfereTiee, 

Rule 1. Divide the area hy .7854 and extranet the square root of 
the quotient ; the result is the diameter, 

2. Divide the area hy 3.1416 and extract the square root of the 
quotient ; the result is the radius. The circumference is obtained 
hy Art.{7Si\,\). Or, 

3. Divide the area hy .07958, and extract the square root of the 
quotient, 

3. The area of a circular lot is 38.4846 square rods. What is 
its diameter ? Ans. 7 rods. 

4. The area of a circle is 286.488 square feet. Required the 
diameter and the circumference. 

754. To find the side of an inscribed square when the 
diameter of the circle is known. 

1. What is the side of a square inscribed in a 
circl? whose diameter is 6 rods ? 

Operation.— 6* -5- 2 = 18 ; /y/iS = 4.24 rd.-, side of 
square. 

2, The diameter of a circle \a ^00 i^^l, ¥v^d 
tLe side of the inscribed square. 
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Rule. Extract the square root of half the square of the diam* 
tier. Or, 
Multiply the diameter by ,10^1, 

3. The circumference of a circle is 104 yards. Find the side ol 
the inscribed square. Ans. 23.4 yd. +. 

7tS5. To find the area of a circular ring, formed by two 
concentric circles. 

1. Find the area of a circular ring, when the 
diameters of the circles are 20 and 30 feet. 




OPEauTiON.— (30-1-20x30-20) x .78a4 = 3»2.7 
8q. ft., area. 

2. Pind the area of a circular ring formed by 
two concentric circles, whose diameters are 7 ft. 9 in. and 4 ft. 3 in. 

Ans. 32.9868 sq. ft. 

Rule. — Multiply the sum of the two diameters by their difference, 
and the product by .7854; the result is the area, 

3. Two diameters are 35.75 and 16.25 feet ; find the area of the 
ring. Ans. 796.39 sq. ft 

4. The area of a circle is 1 A. 154.16 P. In the center is a pond 
of water 10 rods in diameter; find the area of the land and of the 
water. Ans. Land, 235.62 P. ; water, 78.54 P, 

7tS6. To find a mean proportional between two numbers. 
1. What is a mean proportional between 3 and 12 ? 

Operation.— yiS x 3 = 6, the mean proportional. 

When three numbers are proportional, the product of the extremes Is 
equal to the square of the mean. 

Rule. Extract the square root of the product of the two numbers. 
Find a mean proportional between 



2. 86 and 81. 

3. 42 and 168. 



6. |-J and ^. 

7. fj and iJf 



4. 64 and 12.25. 

5. 8 and 288. 
8. A tub of butter weighed 36 lb. by the grocer's scales ; but 

being placed in the other scale of the balance, it weighed only 30 Co, 
WhsLt was the true weight of the butter % Ana, ^'^iS^^-V ^^ 
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SIMILAR PLANS FIGURES. 

757. Similar Plane Figures are sucli as have the same /orm; 
n have angles equal each to each, the same number of sides, and 
Ae sides containing the equal angles proportionaL 

All circles, sqaares, equiangular triangles, and regular polygons of the 
mme number of sides are similar figures. 

The like dimensions of circles, that is, their radii, diameters, and cir- 
oumferences, are proportional. 

Principles. 1. The like dimensions of similar plane Jiffuf^ are 

proportionaL 

2. The areas of similar plane figures are to ea^h other cw the 
squares of their like dimensicms. And conversely, 

3. The like dimensions of similar plane figures are to each otiier 

(W the square root of their area^. 

The same principles apply also to the surfaces of all similar figures,, 
such as triangles, rectangles, etc. ; the surfaces of similar solids, as cubes, 
pyramids, etc. ; and to similar curved surfaces, as of cylinders, cones, 
and spheres. Hence, 

4. The surfaces of all similar figures are to each other as the 
squares of their like dimensions. And conversely, 

5. Their dimensions are as the square roots of their surfaces, 

problems. 

1. A triangular field whose base is 12 ch. contains 2 A, 80 P. 
Find the area of a field of similar form whose base is 48 ch. 

Operation.— 12« : 48* : : 2 A. 80 P. : aj = 6400 P = 40 A., area. 
(Prin. 2.) 

2. The side of a square field containing 18 A. is 60 rd. long. 

Find the side of a similar field that contains ^ as many acres. 

Operation.— 18 A. : 6 A. : : 60* : x* =1200 ; \/mO = 84.64 Td. + , side. 
(Prin. 3.) 

3. Two circles are to each other as 9 to 16 ; the diameter of the 

less being 112 feet, what is the diameter of the greater? 

Operation.— 9 : 16 : : 112^ : x*=d : 4 : : 112 : aj=149 ft. 4 in., diameter. 
(Prin. 2.) 

4. A peach orchard contains 720 sq. rd., and its length is to its 

breadth as 5 to 4 ; what are its dimensions ? 
Operation. — The area of a rectangle 5 by 4 equals 20 (746). 
20 : 720 : : 5« ; x* =900 \ V^~ ^^ ^'' length. 
20 : 720 : : 4« : a* = 5*7^ ; >vym^ ^'?iA.T^,> -uAAllv., 



REVIEW. 4S3 

5. It is required to lay out 283 A. 107 P. of land in the form of 
a rectangle, so that the length shall be 3 times the width. Find the 
dimensions. Ans. 369 rd.; 123 rd. 

6. A pipe 1.5 in. in diameter fills a cistern in 5 hr. ; find the diam* 
eter of a pipe that will fill the same cistern in 56 min. 6 sec 

Ans, 3,5 in. 

7. The area of a triangle is 24276 sq. ft., and its sides in propor^ 
tion to the numbers 13, 14, and 15. Find the length of its sides 
in feet Ans. 221, 238, and 255 ft. 

8. A field containing 6 A. is laid down on a plan to a scale of 

1 in. to 20 ft. How much paper will it cover ? Ans. 653.4 sq. in. 

9. If it cost $167.70 to enclose a circular pond containing 17 A. 
110 P., what will it cost to enclose another ^ as large ? Ans> $75. 

10. If a cistern 6 ft. in diameter holds 80 bbl. of water, what is 
the diameter of a cistern of the same depth, that holds 1 200 bbl 

11. If 63.39 rd. of fence will enclose a circular field containing 

2 A., what length will enclose 8 A. in circular form f Ans. 126.78 rd. 

758. REVIEW OF PLANE FIGURES. 

PROBLBMS. 

1. The area of a triangle is 270 yd., and the perpendicular 45 fk 
Find the base. 

2. Find the area of a square whose perimeter is the same as that 
of a rectangle 48 ft. by 28 feet 

3. A rectangle whose length is 3 times its width contains 1323 P* 
Find its dimensions. Ans. 21 rd, by 63 rd, 

4. Find the area of an equilateral triangle whose sides are 36 ft 

5. The area of a circle is 7569 square feet Find the length 
of the side of a square of equal area. Ans. 87 ft 

6. How much less will the fencing of 20 A. cost in the square 
form tl^an in the form of a rectangle whose breadth is -^ the length, 
the price being $2.40 per rod? Ans. $185.43. 

7. A house that is 50 ft long and 40 ft wide has a square or 
pjramidal roof, whose height is 15 ft. Find the length of a raftef 
reaching from a comer of the building to the vertex of the roof. 

8. Find the length of a rafter reaching from tibft \s\iiidL<b ^1 ^^^s^ 
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9. Find the length of a rafter reaching from the middle of one end, 

10. \Vhat is the diameter of a circular island containing 1^ sq. 
miles ? Ans. 403.7 rd. 

11. How many rods more of fencing are required to enclose a 
square iield whose area is 5 acres, than to enclose a circular fiela 
having the same area? 

12. What is the value of a farm, at $75 an acre, its form being a 
4|^drilateral, with two of its opposite sides parallel, one 40 chains 
wad the other 22 chains long, and the perpendicular distance between 
ihem 25 chains? Ans, $5812.50. 

13. What is the difference in the area of a grass plat 20 feet 
square nnd a circular plat 20 feet in diameter? 

14. Find the cost, at 18 cents a square foot, of paving a space 
in the form of a rhombus, the sides of which are 1 5 ft., and a per* 
pendicular drawn from one oblique angle will meet the oppo^te 
side 9 feet from the adjacent angle, Ans, $32.40. 

15. A goat is fastened to the top of a post 4 feet high by a rope 
50 ft. long. Plnd the circumference and area of the greatest circle 
over which he can graze. 

1 6. How much larger is a square circumscribing a circle 40 rd 
in diameter, than a square inscribed in the same circle? 

17. What is the value of a piece of land in the form of a tri- 
angle, whose sides are 40, 48, and 54 rods, respectively, at the rate 
of $125 an acre? Aiis. $724.75. 

1 8. The radius of a circle is 5 feet ; find the diameter cf anothei 
circle containing 4 limes the area of the first. An3, 20 ft. 

19. Find the difference in the area of a circle 36 feet in diameter, 
and the inscribed square. 

20. How many acres in a semi-circular farm, whose radius if 
100 rods? Ans. 98 A. 28 P. 

21. What must be the width of a walk extending around a gar 
'den 100 feet square, to occupy one^half the ground? 

22. An irregular piece of land, coiitalning 540 A. &o P.,~1&«X' 
changed for a square piece of the san:e area ; find th^;, length of 
one of its sides. If divided into V# 'd^osX ^c3^«t^^>^VvaX. l^ tha 

Jengtb of the side of each 1 -^^^ ^"^ ^^^^> ^^-^^ ^^ 
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33. A field containing 15 A. is 30 rd, <vide, and Uaplaneincliiiing 
tn the direction of its length, oae end being 1^0 ft. higher than the 
other. Find how many acres of horizontal surface it contains. 

24. If a pipe 3 inches in diameter discharge 13 hogsheads of 
water in a certain tinae, what must be the diameter of a pipe which 
will discharge 48 hogsheads in the same tiuici Atis. 6 in. 



799. A Solid or Body has three dimensions, length, breadth, . 
and thickness. 

The planes which boond it are called its facet, and their intersections, 
its edges. 

700. A Prism is a solid whose ends are equal and parallel 
polygons, and its sides parallelograms. 

Prisms take their names from the foi'itti of their baaes, as triangular, 
qwidTangalaT,pe7iiagimtU, etc. 

761 . The Altitude of a prism is the 
perpendicular distance between its bases. 

763. A Parallelopipedon is a prism 
bounded by six parallelograms, the opposite 
ones being parallel and equai. 

763. A Cnbe is a parallelopipedon 
whose faces are all equal squares. 

764. A Cylinder is a body bounded by a uniformly curved 
siirface, its ends being equal and parallel circles, 

1. A cylinder ia conceived to be generated bf the tevolntion of a rectan- 
gle about one of ila sides oa an axis. 
3. The line joining the centres of the bases, or ends, of the cylinder Is 

ts aUUude, 



PunUeloplpedoD. 
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PROBLBUB. 

765. To find the convex eurfaee of ft prism or cylinder. 

1. Rnd the area of tlie convex surface 
of a prism wiiosc altitude is 7 feet, and tti) 
base a pentagon, each side of which 'm 
4 feet. 

Opkbation.— 4 ft, K S = 80 ft., perimetfr. 
80 ft. X 7 = 140 aq. ft., amtex turfoM. 

2. Find tlie are»of the convei sarfaco 
of a triangular prism, whose altitude is 8^ 
feel, and the sides of its base 4, 5, and 
6 feet, respectively. 

OPBRATioir. — 4 f t. -H S ft. -H 6 ft. = 16 ft., perwn. 
15 ft. X 8( = ia7i sq. ft., wnvex mtrface. 

8. Find the area of the convex surface of a cylinder whose alti- 
tude is 2 ft. 5 in. and the circumference 
of its base 4 ft. 9 in. 




Operation.— 3 H. Sin. 




- I0.^3 gq. in. = ll sq. ft. «9 sq. 



Rule. Multiply the pertTneta- of the base by the altitude. 
To find the entire surface, add the area of the basee or ends. 

4. If a gate 8 ft. high and 6 ft. wide revolve upon a point in its 
eentre, what is the entire surface of the cylinder described by it! 

5. Find the superficial contents, or entire surface of a parallelo- 
pipedon B ft. 9 in. long, 4 ft. 8 in. wide, and .3 ft. 5 in. high. 

6. What is the entire surface of a cylinder formed by the revo- 
lution about one of its sidds of a rectangle that is 6 ft. 6 in. long 
and 4 fee wide? Aiis. 263.80 sq. ft. 

7. Find the entire surface oi a ^nam -n\\o«ft W« » an equilateral 
tnMogle, the f)eriinet«r being IB ^., 8,n4 t\i« stovaia \^ ^^'(.\ 



PYRAMIDS XSD CONES. 



437 



766. To find the volume of any prism or cylinder. 

1. Find the volume of a triangular prism, whose altitude is 20 ft^i 

and each side of the base 4 feet. 

Operation.— The area of the base is 6.928 sq. ft (729). 
0.928 sq. ft. X 20 = 138.56 cu. ft., volume. 

2. Find the volume of a cylinder whose altitude is 8 ft 6 in., 

and the diameter of its base 3 feet 

QPKRATiON.— 3^ X .7854 = 7.0686 sq. ft, area of base (762). 
7.0686 sq. ft. x 8.5 = 60.083 cu, ft., f)olume. 

Rule, Multiply the area of the base by the altitude, 

3, What is the volume of a parallelopipedon, whose base is 9.8 ft 
by 7.6 ft, and its height 5 ft 3 in. 

4, What is the volume of a log 18 ft. long and 1|^ ft. in diameter? 
6. Find the solid contents of a cube whose edges are 6 ft. 6 in.! 

6. Find the cost of a piece of timber 18 in. square and 40 ft. 
long, at $.30 a cubic foot Ans. |27. 

7. Required the solid contents of a cylinder whose altitude Is 
15 ft. and its radius 1 ft. 3 in. Ans, 73.63 cu. ft 
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767. A Pyramid is a body, having for its base a polygon, and 
for its other faces three or more triangles, which terminate in a com- 
mon point i ailed the vertex. 

Pyramids, like prisms, take their names from their bases, and ar» 
oaUed triangular, square, or qu^ad/rangular, pentagonal, etc. 






Pyramid. FraBtnm. Cone. FraBtam. 

768 1 A Cone is a body having a circular base, and whose con- 
vex surface tapers uniformly to the vertex, 

A cone is a body conceived to be formed by the revolution of a right- 
angled triangle about one of its sides containing the right angle. 

769. The Altitnde of a pyramid ox oi bii CiOw^Sa "^^ ^^T^^^^^fia- 

alar distance from its vertex to the p\aTie ot SXa\>«»» 
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770* The Slant Height of & pyramid is the perpendicular dis' 
tance from its vertex to one of the sides of the base ; of a conCy is a 
straight line from the vertex to the circumfereDce of the base. 

771. The Frnstum of a pyramid or cone is that part which 
remains after cutting off the top by a plane parallel to the base. 

THE SPHERE. 

yy2. A Sphere is a body bounded by a uniformly curved suT'. 
face, all the points of which are equally distant 
from a point within called the center. 

773. The Diameter of a sphere is a straight 
line passing through the center of the sphere, 
and terminated at both ends bv its surface. 

774* The Radius of a sphere is a straight line drawn from the 
center to any point in the surface. 

PROBLEMS. 

775. To find the convex surface of a pyramid or cone. 

1. Find the convex surface of a triangular pyramid, the slant 
height being 16 ft., and each side of the base 6 feet. 

Operation. — (5 ft. + 5 ft. +5 ft) x 16-s-2=120 sq. ft., convex surface. 

2. Find the convex surface of a cone whose diameter is 17 ft 
6 in., and the slant height 30 feet. 

Operation.— 17.5 ft x 3.1416=54.978 ft., circum.; 64.978 ft x80-j-2= 
824.67 sq. ft., convex surface. 

Rule. — Multijyly the perimeter or circumference of tlie hose by 
one-half the slant height. 

To find the entire surface, add to this product the area of the base. 

3. Find the entire surface of a pyramid whose base is 8 ft 6 in. 
square, and its slant height 21 feet. 

4. Find the entire surface of a cone the diameter of whose base 
is 6 ft. 9 in. and the slant height 45 feet Ans, 512.9 sq. ft 

5. Find the cost of painting a church spire, at $.25 a sq. yd., whose 
ase is a hexagon 5 ft. on each side, and the slant height 60 feet. 
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776, To find the volume of a pyramid or of a cone. 

1. What is the volume, or soUd contents, of a square pyramid^ 
whose base is 6 feet on each side, and its altitude 12 feet. 

Operation. — 6 x 6 x 12 -«- 3 = 144 on. ft., ixjifume, 

2. Find the volume of a cone, the diameter of whose base is 5 ft; 
and its altitude \0^ feet. 

OPBRATION.--5' ft. X .7854 X 10^ -i- 3 = 68.73^ cu. ft., wiume. 

Rule. — Multiply the area of the base hy one-third the altitude. 

3. Find the solid contents of a cone whose altitude is 24 ft, and 
the diameter of its base 30 inches^ 

4. What is the cost of a triangular pyramid of marble, whose 
altitude is 9 feet, each side of the base being 3 feet, at $2^ per 
cubic foot? Ans. $29.25. 

5. Find the volume and the entire surface of a pyramid whose 
base is a rectangle 80 ft. by 60 ft, and the edges which meet at the 
vertex are 130 feet Ans, 192000 cu. ft voL 

777. To find the cofwex surface of a firustum of a pyrar 
mid or cone. 

1. What is the convex surface of a frustum of a square pyramid, 
whose slant height is 7 ft., each side of the greater base 4 ft, ind ' 
of the less base 1 8 inches ? 

Ope&a^tion. — The perimeter of the greater base is 16 ft., of the less 6 ft 
16 ft.+6 ft x7-i-2 = 77 sq. ft., convex eu/rface, 

2. Find the convex surface of a frustum of a cone whose slant 
height is 1 5 ft., the circumference of the lower base 30 ft., and 
of the upper base 16 feet. 

Rule. — Multiply the sum of the perimeters, or circumferences^ 6y 
one-half the slant height. 

To find the entire surface, add to this product the areas of both enda^ 
or bases. 

3. How many square yards in the convex surface of a frustum 
of a pyramid, whose bases are heptagons, each side of the lower 
base being 8 feet, and of the upper base 4 feet, and the slant h<&\j|jaj% 
55 feet ^ Aaa, ^b<^\^Q^^^ 
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778. To find the volume of a froBtom of a pyramid of 
cone. 

!• Find the volume of a fnistani of a square pjrramid whose al1a< 

tude is 10 feet, each side of the lower base 12 feet, and of the 

upper base 9 feet 

Operation.— 13«+9« = 225; (226+^144 x 81) x iO^Ts = 1110 cu. ft., 

2. How many cubic feet in the f nistum of a cone whose altitude 

is 6 feet and the diameters of its bases 4 feet and 3 feet ? 

Rule. — To the sum of the areas of both bases add the square root 
of the product, and multiply this sum by one-third of the altitude. 

8. How many cubic feet in a piece of timber 30 ft long, the 
greater end being 15 in. square, and that of the less 12 in. ? 

4. How many cubic feet in the mast of a ship, its height being 
60 ft, the circumference at one end 5 ft and at the other 8 feet 

779. To find the surface of a sphere. 

1. Find the surface of a sphere whose diameter is 9 inches. 

Qfebation. — 9 in. x 3.1416 = 28.2744 in., eireumferenee, 
28.2744 in. X 9 = 254.4696 sq. in., mrfaee. 

Rule. — Multiply the diameter by the drcumferefnce of a great «r- 
tie of the sphere, 

2. What is the surface of a globe 16 in. in diameter? 

3. Find the area of the surface of a sphere whose circumference 
is 31.416 feet Arts. 314.16 sq. ft 

4. Find the surface of a globe whose radius is 1 foot 

780. To find the volume of a sphere. 

1. Find the volume of a sphere whose diameter is 18 inches. 

Operation.— 18 in. x 3.1416 = 56.5488 in., circumference. 
56.5488 in. x 18 = 1017.8784 sq. in., surfa^, 
1017.8784 sq. in. x 18-i-6 = 3053.6352 cu. in., volume. 

Rule. — Multiply the surface by \ of the diameter^ or ^ of the 
'odius, 

2. Plnd the volume of a globe whose diameter is 30 in. 

3. Find the solid contents oi a g\oV>e ^\io^^ t«A\\\& \«. 5 -^ards, 

4i Find the volume of a glo\)e ^\i08fe Q.\xe\wnictcvi<i^\^^\AV^^ 
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78 1. To find the three dimensionB of a rectangular solid, 
the volume and the ratio of the dimensions being given. 

1. What are the dimensions of a rectangular solid, whose volume 
is 4480 cu. ft., and its dimensions are to each other as 2, 5, and 7 f 

Operation.— >v^4480-i-(2 x 6 x 7) = 4 ft ; 4 x 2 = 8 ft., height; 4x6 = 
20 ft., width; 4x 7 = 28 ft., length. 

Rule. — I, Divide the volume by the product of the terms propoT" 
tional to the three dimensions, and extract the cube root of the quo- 
tient, 

XL Multiply the root thus obtained by eaeh proportional term ; 
the products vnll be the corresponding sides. 

2. What are the dimensions of a rectangular box whose vol^rae^ 
is 3000 cu. ft., and its dimensions are to each other as 2, 3, and 4 f 

3. A pile of bricks in the form of a parallclopiped contains 30720 
cu. ft., and the length, breadth, and height are to each other as 3, 
4, and 5. What are the dimensions of the pile ? 

4. Separate 405 into three factors, which shall be to each other 
as 2, 2|^, and 3. Ans, 6, 1\, and 9. 

SIMILAR SOLIDS. 

783* Similar Solids are such as have the same/orm, and differ 
from each other only in volume. 

Principles. — 1. The volumes of similar solids are to each other 
as the cubes of their like dimensions. 

If the volume of a ball 3 in. in diameter is 27 cu, in., what is the 
volume of a ball 7 in. in diameter? 
Operation.— 3» : 7» : : 27 en. in. : « = 843 cu. in., vokam. 

2. The like dimensions of similar solids are to each other as the 
tube roots of their volumes. 

If the diameter of a ball whose volume is 27 cu. in. ig 8 b., whal 
is the diameter of a ball whose volume is 343 cu. in.! 

Opebation.^27 : S4B : : $»: «^=: BTa-, ^^^1 Vu,, dwiWwMit^ 
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783. REVIEW OP SOLIDS. 

PROBLEMS. 

1. What is the edge of a cube whose entire surface is 1050 sq. ft, 
and what is its volume ? 

2. What must be the inner edge of a cubical bin to hold 1250 
bushels of wheat ? Arts, 11 ft. 7 in. 

3. How many globes 4 in. in diameter are equal to one whose 
diameter is 12 inches? 

4. llow many gallons will a cistern hold, whose depth is 7 ft, 
the bottom being a circle 7*ft in diameter and the top 5 feet in 
diameter? Ans. 1494.25 gat 

5. What is the value of a stick of timber 24 ft. long, the larger 
end being 15 in. square, and the less 6 in., at 28 cents a cubic foot? 

6. If a cubic foot of iron were formed into a bar ^ an inch square, 
without waste, what would be its length ? -^w«. 576 ft. 

7. How many barrels of 31-J^ gal. will a cistern hold that is 8.3 ft 
in diameter, and 7 feet deep? 

8. If a log 1 8 ft. long and 3 ft. in diameter is hewn square, how 
many cubic feet does it contain ? 

9. Find the volume of a cube, the area of whose entire surface is 
7 sq. ft. 6 sq. inches. Ans, 1 cu. ft 469 cu. in, 

10. If a marble column 10 in. in diameter contains 27 cu. ft, 
what is the diameter of a column of equal length that contains 81 
cubic feet? Ans, 17.42 in. 

11. Supposing the earth to be a perfect sphere 7912 miles in 
diameter, what is its volume in cubic miles? 

1 2. How many board feet in a post 1 1 ft. long, 9 in. square at 
the bottom, and 4 in. square at the top ? Ans, 40 ft. 7f '. 

13. The surface of a sphere is the same as that of a cube, the 
edge of which is 12 in. Find the volume of each. 

14. The contents of a cubical block of marble are 4913 cu, ft 
Find the superficial contents gr surface, Ans, 1734 sq. % 

15. Find the dimensions of a bin that holds 450 bu. of grain, u-d 
the width and depth are equal, and the length 3 times the width. 1 

16. A ball 4.5 in. in diameter weighs 18 oz. Avoin; what is the 
weight of a ball of tbe same dexisvl^, \)DLa.V*\^ ^ vsi* va. diaxneter f 
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1 7. In what time will a pipe supplying 6 gal. of water a minute, 
fill a tank in the form of a hemisphere, that is 10 ft, in diameter? 

18. If the altitude of a cone that weighs 640 lb. is 8 ft^ what la 
the altitude of a similar cone that weighs 270 lb.! 

19. If a stack of hay 8 ft. high weighs 8 cwt, what is the weight 
of a similar stack that is 24 ft high? Ans. 216 cwt' 

20. The diameter of a cistern is 8 ft ; what must be its depth 
to contain 76 hhd, of water? Ans. 12,56 ft. 

21. If a cable 3 inches in circumference supports a weight of 
2600 pounds, what must be the circumference of a cable that will 
support 4960 pounds ? * -4?w. 4.225+. 

22. How many bushels in a heap of grain in the form of a 
cone, whose base is 8 ft in diameter and altitude 4 feet? 

GAUGING. 

784. Gauging is the process of finding the capacity 6r volume 
of casks and other vessels. 

For ordinary purposes the diagonal rod iB used, 
which givea only approximate results. 

A cask is equivalent to a cylinder having the 
same length ' and a diameter equal to the mean 
diameter of the cask. 

785. To find the mean diameter of a cask {nearly^, 

Rule. Add to the head diameter -I, or, if the staves are hut littb 
curved, .6, of the difference between the head and bung diameters, 

786. To find the volume of a cask in gallons. 

Rule. MuUiphj the square of the mean diameter by the length . 
{both in inches) and this product by .0034. 

1. How many gallons in a cask whose head diameter is 24 in^ 
bung diameter 30 in., and its length 34 inches? 

' OPERATION.---24 + (30 — 24 X I) = 28 ih., Tnean diameter, 

28^ xSixSmi = 90Mghh, capacity, 

2. What is the volume of a cask whose length is 40 in., the: 
diameters 21 and 30 in., respectively? Ans, 99.14 gal. 

3. How many gallons in a cask of slight curvature, 3 ft. 6 in. 
k>n^, the iicad diameter being 26 m,^ tiie \>uxi^ ^^ssv^^u^ ^^. >s!u\ 
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787. ciBCLxs. 

1. The diameter of any circle 

Multiplied), ( 3.1416, the product ) .t . ^ 

^. . 1 ^ f by 1 «, «« , ^ r = the cireumferenee^ 

Divided ) ^ { .31 83, the quotient ) "^ 

Multiplied ) , ( .8862, the product ) .^ . , /. , • 

Divided } ^^ \ 1.1234; the Quotient f = *>»« «^ "Z-" '^'^ '?'»* 
Multiplied ) , j .8660, the prodnct ) = the side of an inscribed 
Divided ) ( .1547, the quotient ) equilateral triangle, 
Muhiplied ) , j .7070, the product ) = the side of an inscribed 
Divided ) ^ ( 1.4142, the quotient ) sqtiare, 

2. The radius of any circle 

Multiplied ) , j 6.28318 ) .. • ^ 
Divided \^A ^^,^^,\='^^^rcumference. 

3. The square of the diameter of any circle 
Multiplied K j .7864, the product ) _ xi^ 
Divided J ^ ( 1.2732, the quotient ) "^ ^^^ 

4. The circumference of any circle 

Multiplied), i .3183, the product ) .^^ j- 

-r.. . , , f hy -{ . « , ^ . J = the diameter. 

Divided ) ^ \ 3.1416, the quotient \ 

Multiplied) , ( .2821, the product ) xi, -r /• i ^ 

Divided t^'na-SmtheSuotienti =*^'*^'^*"'^''"*^'^'«'''' 

Multiplied) , j .2756, the product ) =:the side of the inscribed 

Divided ) ( 3.6276, the quotient J equilateral triangle. 

Multiplied ) t j .2251, the product ) = the side of an inscribed 

Divided ) ^ ( 4.4428, the quotient j square, 

5. The square of the circumference of any circle 
Multiplied 7 j .07958, the product ) ^ ^^^ ^^^^ 
Divided > ^ ( 12.5663, the quotient ) 

6. The area of any circle 

Multiplied I j 1.2732, the product ) ^ ^^^ ^ ^y. ^j^^ ^^^ 

Divided ) ^ \ .7854, the quotient ) 

C The square of the radius of any circle x 3.1416 J 
7. j Half the circumference of a circle x \ its diameter \ ^ area^ 
(Square of the circumf eieuce oi a^ ra^x ,^*\*ib%» \ 
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rss. 



1. The Surfcbce 






2. The Volume 



•PfiXRBfl. 

Circumference x its diameter. 
Radius^x 12.5664. 
Diameter* X 3.1416. 
c Circumference* x .dl83« 

Surface x -{^ its diametei; 
Radius* X 4.1 888. 
Diameter* X. 5236. 
Circumference* x .0169. 






3. The Diameter 



4. The Circumference 



5. The Radius 



= 1 



VOf surface x .5642. 
VOf volume X 1.2407. 

VOf surface x 1.77255, 
VOf volume x 3.8978. 

VOf surface x .2821. 



( VOf volume X .6204. 
Radius X 1.1547. 



rr» ., /. . .1 » » ( Radius X 1.1547. 
6. Th^^eofammcnhedcuhe^ | Diameter x .5774. 

LAND. 

789. The Unit of land measure is the acre^ 

Measurements of land are commonly recorded in equare mUes, acreB% 
and hundredths of an acre. 

PROBLEMS. 

1. What is the value of a farm 189.5 rods long and 150 rods 
wide, at |42|> an acre ? 

2. A man having a field 70 rd. square appropriated 5 A. of it to 
corn, 100 sq. rd. to garden vegetables, and the remainder to meadow. 
What fractional part of the whole field did the meadow comprise ? 

3. I bought a piece of land 16 ch. long and 15 ch. wide, at $100 
an acre, and dividing it into lots of 6 rods by 5 rods, sold them at 
$50 each. What was ray gain ? ArhS, 14000. 

4. At |2.75 a rod, how much less will it cost to fence >a piece of 
Land 80 rods square, than if the same were in the form of a rectangle 
twice as long and one-half , as wide \ A%i^ ^^^« 
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7O0< QoTemment Ltndi are luaally sanreyed into recUngolar 
tracts, bounded by liues conforming to the cardinal points of tin 
nompasB. 

A Ba»e4ine on a parallel of latitude, and a Principal Meridian 
intersecting it, are first established. Other lines are then ran ra 
miles apart, each way, as nearly as possible. 

The tracts tJins formed are called Towiukipa, and contain, s> 
near as may be, 23040 acres. 

A line of townships cxtcDding north and south is called a Smtgt, 



« dewgTUitod hj their number east or west of the primei- 
B deaigoBted by their number north n 



The rcm^MBi 
pai meridian. 

The tt^utnthipi in each range a 
south of the bate-Une. 

Since the earth's surface is cmvei, the pilndpal meridians converge 
Bs they proceed northward. This tends to throw the townahipe and sec- 
tions ont of square, and neces»t«tes occauooal liuea of offset, called 
" correction Knei." 

Townships are subdivided into Seettima, and sections into Sal/- 
Sections, Quarter-Seetwiis, Half-QuarterSeetiong, Quarter-Qnarkr- 
Sections, and Lots. 



Diagram No, 1, 

A TowN»atP. 



Diagram No. S. 

A. Saonoii. 



6 


5 


4 


3 


a 


1 


7 


a 


a 


10 


11 


12 


18 


17 


le 


15 


14 


13 


19 


SO 


SI 


£2 


S3 


24 


30 


25 


HB 


&■} 


£8 


25 


SI 


32 


33 


34 


36 


S9 



Diagram No. 1 shows the sub-divisions of a Ttnensk^ into Sections, 
■Mid horn they are numbered, commencing at the N. E, comer. 

IMagram No. 2 shows the Bub-diviwons of a Section, on an enlarged 
Mcmie, and how they are nom^d. 
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TABLE. 



6 mi. X 6 mi. = 86 sq 

1 " X 1 *• = 1 

1 - X i " = 1 

i " X i - = i 

i " xi " = i 

i"' X i " = A 



mi. = 28040 Acres = 1 Township. 



c 



640 

320 

160 

80 

40 



= 1 Section. 

= 1 Half -Section. 

= 1 Quarter-Section. 

= 1 Half -Quarter-Section. 

s= 1 Quarter-Quaiter-Section* 



A Lot is a subdivision of a section, usually of irregular form, on account 
of bordenng upon a navigable river or lake— containing as near as may 
be the area of a Quarter-Quarter-Section, and described as lot No. 1, 2, 3, 
etc., of a particular section. 

City and village plats are usually sub-divided into Blocks^ and these 
IntoX^to. 

PROBLEMS. 

1. If a township of land is equally divided among 288 families, 
how many acres does each receive ? What part of a section ? 
- 2. What number of rails will enclose a quarter-section of land 
with a fence 6 rails high, and 3 lengths for every 2 rods ; and 
what will be the cost of the rails, at $40 per thousand ? 

3. A man bought the S. ^ of a section of land at $2J an acre, 
and afterward sold the E. -J of what he bought at $4.37^- an acre. 
What did he gain on what he sold ? Ans, |340« 

4. If I buy the N. E. J and the E. ^ of N. W. } of a section of 
land, how many acres do I purchase ? What part of a whole sec- 
tion ? How are the parts located in respect to each other ? 

6. A speculator bought of the 111. Central R. R. Co., the S. ^ of 
Section 4, township 10 north, range 6 east, at $2 an acre. He after- 
ward sold the E. i of S. E. } at $2.75 an acre ; the N. W. ^ of S. E. 
J: at |3|^ an acre ; and the N. -j^' of S. W. J at $3.84 an acre. How 
many acres has he left? What was his gain on the purchase price 
of the whole? Draw diagram. Ans. $27.20. 

6. A man having purchased a section of land from the XJ. S, 
Government at $1.25 an acre, sold the S. | of S. W. ^ at $2.50 an 
acre ; the N.W. i of N.W. J at $1.75 an acre ; the W. ^ of S.E. i 
at $2 an acre; and the W. ^ of S.W. J of N.E. J at $3 an acre. 
How many acres has he remaining, and what is his gain, provide^ 
the remainder is sold at $2^ an acre ? Draw diagram and expli 
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BOARDS AND TIMBER. 

701* A Board Foot is l ft long, 1 ft wide, and 1 inch thick 
Hence 12 board feet make 1 cubic foot 

Board feet are changed to cubic feet by dividing by 12, and 
cubic feet are changed to board feet by multiplying by 12. 

1. In Board Measure all boards are assumed to be 1 in. thick. 

2. Lumber and sawed timber, as plank, scantling, etc., are usually esti- 
mated in hoard measure, hewn and round timber in cubic measure. 

When lumber is not more than 1 inch thick : 

Rules. 1. Multiply the length in feet hy the width in inches, and 
divide the product hy 12. 

When more than 1 inch thick : 

2. Multiply the length infect hy the width and thickness in inches^ 
and divide the prodtict hy 12. 

PROBLEMS. 

1. What must be the width of a board 16 ft long to contain 12 
board feet ? 

Operation.— 16 ft. = 192 in. ; 144 x 12 -h 192 = 9 in., the mdt?u 

2. What must be the width of a piece of board 5 ft 3 in. long, 
to contain 7 square feet? 

3. Find the cost of 8 pieces of scantling, 3 in. by 4 in. and 14 ft. 
long, at $9.50 per thousand board feet. 

4. A piece of timber is 10 in. by 16 in. ; what length of it will 
contain 1 5 cubic feet ? Ans, 1 3|^ ft 

5. How many board feet in a stick of timber 36 ft long, 10 in, 
thick, 12 in. wide at one end and 9 in. wide at the other end? 
How many cubic feet ? Arts. 26^ cu. ft. 

6. A rectangular field, 16 ch. long and 8 ch. wide, is enclosed by 
a post and board fence ; the posts are set 8 ft. apart, the boards are 
16 ft long, and the fence is 5 boards high. The bottom board is 
12 in. wide, the top board 6 in., and the other three 9 in. wide,. 
The posts cost $25 per C, and the boards $14.80 per M. Required 

ibe Dumber of posts, the amount oi YvxmXict, «iXi^%ifc ^o^x. ^\\i^^^ 
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MASONBY. 



793. Masonry is estimated by the cubic foot, and by the perch ; 
fllso by the square foot and the square yard (387). ^ 

1. Brickwork is generally estimated by the thousand bricks ; sometimes 
\xL cubic feet, 

2. When stone is bnilt into a wall, 22 cnbic feet make a i>erch, 2| cubic 
feet being allowed for mortar and filling. 

3. Philadelphia bricks are 8} in. x 4^ x 2{ ; and Milwaukee bricks 
8ik in. X 4^ X 2f . 

703. To find the number of bricks in a cu. ft. of masonry 



PROBLEMS. 

1. How many Milwaukee bricks in a cubic foot of wall 12| in. 
wide, laid in courses of mortar ^ of an inch thick ? 

OPERATION. 

8.5 +.25=8.75 m.=lenffth of brick and joint. 

2.375 +.25= 2.625 in. = thickness of brick and joint. 

8.75 X 2.625 = 22.96875 sq. in. = area of its face. 

12.75-S-8 (number of bricks in width of waU) = 425 'm.=indth of biidk 
and mortar. 

22.96875 x 425 = 97.617 + = cubic inches in a brick. 
* 1728-!-97.617+ = 17.7+ = number of bricks in a cubic foot. 

BuLES. I. Add to the face dimensions of the kind of bricks used^ 
one-half the thickness of the mortar or cement in which they are laid, 
and compute the area, 

II. Multiply this area by the quotient of the thickness of the toall 
divided by the number of bricks of which it is composed, the product 
will be the volume of a brick and its mortar in cubic inches, 

in. Divide 1728 by this volume, and the quotient will be the num- 
ber of bricks in a cubic foot, 

2. How many bricks, 8 in. x 4 x 2, will be required to build a 
wall 42 ft. long, 24 ft^ l^igh^ ^^^ ^^^ ii^ thick, laid in courses of 
mortar \ of an inch thick? Ans. 31278^. 

3. How many perches of stone, laid dry, will build a wall 60 ft 
long, 16J ft high, and 18 in. thicks At^a, <6^^€Jq^ 
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Rules. 1. Multiply the number ofcvhicfeet in the waU^ or work 
to be done, by the number of bricks in a cubic foot ; the product toiU 
be the number of bricks required, 

2. Divide the number of cubic feet in the work to be done by 24.76 ; 
the quotient mil be the number of perches, 

4. How many perches of masonry in a -wall 120 ft. long, 6 ft 
9 in. high, and 1 8 in. thick ? 

5. At $.56 a cubic yard, what will it cost to remove an embank- 
ment 240 ft. long, 38 ft. wide, and 8.5 ft. high? 

6. Find the cost of digging and walling the cellar of a house, 
whose length is 41 ft. 3 in., and width 33 ft ; the cellar to be 8 ft 
deep, and the wall 1^ ft. thick. The excavating will cost $.50 a 
Voad, and the stone and mason work $3,75 a perch. An^, $47l|w 

7. What will be the cost of building a wall 60 feet long, 21 J feet 
high, and 1 7 inches thick, of Philadelphia bricks, laid in courses of 
mortar ^ of an inch thick, at $12^ per M.? Ans, $423.53. 

8. How many cubic feet of masonry in the wall of a cellar 37^ feet 
long, 26 feet wide, and 9 feet deep, the wall being 2 feet thick, 
allowing one-half for the corners ; and what will be the cost, ai 
$3.85 a perch? Ans. 2214 cu. ft; $344.40. 

CAPACITY OF BINS, CISTERNS, ETC. 

794. The Standard Bushel of the United States contains 
2150.42 cu. in., and is a cylindrical measure 18|^ inches in diameter 
and 8 inches deep (311). 

1. Measures of capacity are all cubic measures, solidity and capadty 
being measured by different nnits, as seen in the tables. 

2. Grain is shipped from New York by the Quarter of 480 lb. (8 U. 8. 
bu.), or by the ton of 33J U. S. bushels. 

3. It is sufficiently accurate in practice to call 5 dricken measures equal 
to 4 heaped measures. 

^95. To find the exaet capacity of a bin in bushels. 

Rules. 1. Divide the contents in cubic inches by 2150.42 ; tkt^ 
quotient will represent the number of bushels. 

Since a standard bushel contains 2150.42 cu. in., and a cubic foot con- 
tains 1728 cu. in., a bushel is to a cubic foot nearly as 4 to 5 ; or a bushel 
is equal to H cu. ft., nearly. Hence for all practical purposeo^ 
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2. Any number of cubic feet diminished by \ ioill represent an 
equivalent number of bushels. 

Thus, 250 cu. ft - i of 250 cu. ft., or 50 cu, ft. = 200, the number of 
bushels in 250 cubic feet 

3. Any number of bushels increased by-^ will represent an equiva^ 

lent number of cubic feet. 

Thus, 200 bu. 4- i of 200 bu., or 60 bu. = 260, the number of cubic feet 
in 200 bushels. 

PROBLBMS. 

1. How many bushels of wheat can be put in a bin 8 ft. long, 
6 ft* 6 in. wide, and 3 ft. 4 in. deep ? 

2. What must be the depth of a bin to contain 240 bu., its length 
heing 10 feet and its width 5 feet? 

Operation.— 240 bu. +60 bu. = 300 ; 300-5-10x6 = 6 ft., the d^th. 
Rule. — Divide the contents in cubic feet or inches by tlie product 
of the two dimensions, in the same denomination, 

3. What must be the length of a bin that is 6 feet wide and 4J^ feet 
deep, to contain 324 bushels? ^ Ans. 15 tt<. 

4. How many bushels of apples will a bir hold, that is 12 ft. 
long, 3 ft. wide, and 2 ft. 6 in. deep ? How many of barley ? 

5. A bin 20 ft long, 12 ft. wide, and 5 ft. deep, is full of wheat. 
What is its value at $2 a bushel ? Ans, $1920; 

6. A bin 7 ft. long, 6 ft. wide, and 5 ft, deep, is |- full of rye. 
What is its value at $1,37^ a bushel ? 

7. A crib, the inside dimensions of which are 1 5 ft long, 7 ft 
4 in. wide, and 8 ft high, is full of com in the ear. If 2 bushels of 
ears make 1 bushel of shelled corn, what is the value of the whole, 

: when shelled, at $.92 a bushel ? Ans. 1259.07. 

8. If 1 bu. or 60 lb. of wheat make 48 lb. of flour, how many 
barrels of flour can be made from the contents of a bin 10 ft. long, 
6 ft. wide, and 4 ft. deep, filled with wheat? Ans, 39^^ bbl. 

9. Dunkley & Co. bought 12400 bu. of wheat, delivered in New 
York, at $1.60 a bushel. They shipped the same to Liverpool, 
paying Os. st'^rling per quarter freight, and sold the entire cargo at 
12s. percental. Making no allowance for exchange or f or wast** 
what was the gross gain in U.S. Money, the £ being valued at $4.66ft 
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790* To find the ex€U)t capacity of a vessel or space in 
gallons. 

PROBLEMS. 

1. How many gallons of water will a cistern hold, that is 4 feet 
•quare and 6 feet deep ? 

Operation.— (4 x 4 x 6 x 1728)-!-281 = 718|^ gal., ca/pacUy. 

Rule. Divide the contents in cubic inches 6y 231 for liquid gal* 
Ions, or by 268.8 /or dry gallons, 

2. How many cubic feet in a space that holds 48 hhd. ? 

3. How many hogsheads will a cistern 1 1 ft long, 6 ft, wide^ 
and 7 feet deep contain ? Ans. 54^ hhd. 

4. How many gallons will a space contain that is 22.5 ft. long, 
3.26 ft wide, and 6.4 ft. deep ? 

6. A man constructed a cistern to hold 32 hogsheads, the bottom 
being 6 ft. bjjr 8 ft What was its depth? Ans. 5 ft 7f in. 

6. A tank in the attic of a house is 6 ft. 6 in. long, 4 ft wide, 
and 3 ft. 6 in. deep. How many gallons of water will it hold, and 
what will be its weight? Ans, 680^^ gal. ; 5672^ lb. 

7. If 64 quarts of water be put into a vessel that will exactly 
hold 64 quarts of wheat, how much will the vessel lack of being 
full ? Ans. 604.8 cu. in. 

8. If a man buy 10 bu. of chestnuts at $5 a bushel, dry measure, 
and sell the same at 25 cents a quart, liquid measure, how much 
does he gain ? Ans, $43.09. 

9. A cistern 5 ft by 4 ft by 3 ft. is full of water. If it be 
emptied by a pipe in 1 hr. 30 min., how many gallons are discharged 
through the pipe in a minute ? Ans. 4^ gal. 

10. A vat that will hold 5000 gallons of water, will hold how 
many bushels of corn ? Ans, 537-A bu. 

11. A cellar 40 ft. long, 20 ft. wide, and 8 ft. deep is half-full 
of water. What will be the cost of pumping it out, at 6 cents a 
hogshead? Ans, |22.80. 

12. A reservoir 24 ft 8 in. long by 12 ft 9 U^, wide is full of 
water. How many cubic feet iivvial be drawn off to sink the sur* 

face 1 foot t How many gallons 1 Au%. '^i^tsf^^^siu 



THE METEIO SYSTEM 

OF WEIGHTS AND MEASURES. 

79y. The Metric St/stem was adopted in France in 1795; its 
use was authorized in Great Britain in 1864; and in 1866, Con- 
gress authorized the Metric System to be used in the United States 
by passing the following bills : ' 

An Act to AUTHonizE the XJsb of thb Metric Ststem of 

Weights and Measubes. 

Be (6 enacted hy the Senate and House of Repreeentatioes of the United 
States of America in Congress assembkd, That from and after the passage 
of this Act, it shall be lawful throughout the United States of America 
to employ the Weights and Measures of the Metric System ; and no con- 
tract, or dealing, or pleading in any court, shall be deemed invalid, or 
liable to objection, because the weights or measures expressed or referred 
to therein are weights or measures of the Metric System. 

Section 2. And be it further enacted^ That the tables in the schedule 
hereto annexed shall be* recognized in the construction of contracts, and 
in all legal proceedings, as establishing, in terms of the weights and 
measures now in use in the United States, the equivalents of the weights 
and measures expressed therein in terms of the Metric System ; and said 
tables may be lawfully used for computing, determing, and expressing 
in customary weights and measures, the weights and measures of the 
Metric System. 

798« The Metric System of weights and measures is based 
upon the decimal scale, 

799. The Meter is the base of the system, and is the one ten* 
millionth part of the distance on the earth's surface from the equa- 
tor to either pole, or 39.37079 inches. 

800. From the Meter are made the Are (air), the Stere (stair), 
the Liter (leeter), and the Gram ; these constitute the primary or 
principal units of the system, from which all the others are derived. 

801. The Multiple Units, or higher denominations^ are named 
by prefixing to the name of the primary vmta 1\\^ Qi^^^^sc^vckWssS^ 
J?eA:a (10), jffecto (100), Kilo (1000"), aii^ M)|Ta VVVi^^^. 
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803. The Sab-multiple Units, or lower denominations, are 
named by prefixing to tlie names of the primary units the Latin 

numerals, Deci (^), Centi (y^|j-)> ^^^^^ (iV(nr)' 

Hence, it is apparent from the name of a unit, whether it is 
greater or less than the standard unit, and also how mxiny tim^es. 

Measures of Extension. ^ 

803. The Meter is the unit of length, and is equal to 39.37 in. 
nearly, 

TABLE. 
Metric DenominationB. U. S. Yahie. 

1 Millimeter = .03937079 in. 

10 Millimeters, mm. = 1 Centimeter ' = .3937079 in. 

10 Centimeters, cm. = 1 Decimeter = 3.937079 in. 

10 Decimeters, dm. = 1 Meter = 39.37079 in. 

10 Meters M. =1 Dekameter = 32.808992 ft. 

10 Dekameters, Dm. = 1 Hectometer = 19.927817 rd. 

10 Hectometers, Em. = 1 Kilometer = .6213824 mi. 

10 Kilometers, Em. = 1 Myriameter (Mm.) = 6.213824 mi. 

The meter y like onr yard, is used in measuring cloths and short dis- 
tances. 

The kilometer is commonly used for measuring long distances, and 
is about I of a common mile. 

804. The Are is the unit of land measure, and is a square 
whose side is 10 meters, equal to a square dekameter, or 119.6 sq. 
yards. 

table. 

1 Centiare, ca. =(1 Sq. Meter) = 1.196034 sq. yd. 
100 Centiares, " =1 Are = 119.6034 sq. yd. 

100 Ares A. = \ Hectare {Ha.) = 2.47114 acres. 

80S* The Square Meter is the unit for measuring ordinary 

surfaces ; as flooring, ceilings, etc. 

TABLE. 

100 Sq. Millimeters, sq.mm. = 1 Sq. Centimeter = .155+ sq.in. 
100 Sq. Centimeters, sq. cm. — \ ^c\. T^ecVm^et ~ \^.S-v «q, in. 
JOOSq. Decimeters, sq. dm. = \ ^Ci,.U¥.T«B.i^Sq.K>)= V\^\^ ^«V1^ 
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S06* The Stere is the unit of wood or solid measore, and is 
equal to a cubic meter^ or .2759 cord. 

TABLE. 

1 Decistere = 3.581 + cu. ft. 

10 Dedsteres, dat, = 1 STiaEiB = 35.316+ cu. ft. 

10 Steres St. =1 Deka&tere (JDSt.) = 13.079+ cu. yd. 

807* The Cubic Meter is the unit for measuring ordinary 
f iids; as excavations, embankments, etc. 

TABLE. 

1000 Cu^ Millimeters, cu. mm. = 1 Cu. Centimeter = .061 + cu. In. 
1000 Cu. Centimeters, cw. cm. = 1 Cu. Decimeter = 61.026+ ** " 
1000 Cu. Decimeters, cu, dm, = 1 Cu. Meteb = 35.316+ cu. ft. 



• . 



Measures of Capacity. 



808. The Liter is the unit of capacity , both of Liquid and of 
Dry Measures, and is a vessel whose vol- le is equal to a cube 
whose edge is one-tenth of a meter ^ equal to 1.05673 qt. Liquid 
Measure, and .9081 qt Dry Measure, 



10 MilliUters, ml. 
10 Centiliters, d, 
10 Deciliters, dl. 
10 Liters L. 
10 Dekaliters, Dl. 
10 Hectoliters, HI. 
10 Kiloliters, El. 



table. 

= 1 Centiliter. 

= 1 Deciliter. 

= 1 Liter. 

= 1 Dekaliter. 

= 1 Hectoliter. 

= 1 Kiloliter, orlStere. 

= 1 Myrialiter (Ml.). 



The Hectoliter is the unit in measuring -liquids, grain, fruit, and rooti 
in large quantities. 

809* equivalents in united states measures. 



Metric DenominatioDB. 
1 Myrialiter = 10 
1 Kiloliter = 1 
1 Hectoliter = ^ 
1 Dekaliter = 10 
1 Liter = 1 
1 Deciliter = ^ 
1 Centileter = 10 
1 Mmmter = 1 



Cnbic MeaBure. 
Cubic Meters 
Cubic Meter 
Cubic Meter 
Cu. Decimeters 
Cu. Decimeter 
Cu. Decimeter 
Cu. Centimetera 
Ca. Cenldmeter 



Dry Meaenre. 
283.72+ bu. 
28.372+ bu. 
2.8372+ bu. 
9.08 quarts 
.908 quart 
6.1022 cu. in. 



Wine HeaBure. 
= 2641.4+ gal. 
= 264.17 gal. 
= 26.417 gal. 
= 2.6417 gal. 
= 1.0567 qt. 
= .845 gm. 
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HEIirsURATIOK. 



Measures of Weioht. 

810. The Oram is the unit of weight, and equal to the weight 
of a cube of distilled water, the edge of which is one-hundredth of 
a meter, equal to 1 5. 432 Troy grains. 



10 Milligrams, 
10 Centigrams, 
10 Decigrams, 
10 Grams 
10 Dekagrams, 

10 Hectograms, 



TABLE. 

mg, = 1 Centigram = 

eg. = 1 Decigram = 

dg. = 1 Gram = 

G. =1 Dekagram = 

Dg, = 1 Hectogram = 

TTn - t i Kilogram, ) __ 

^^- -M or.KiLO f = 

Ejg. = 1 Myriagram = 



.16432+ gr. Troy., 

1.64824+ " 

16.48248+ •* 

.86273+ oz. Avoir. 

8.62789+ 
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10 Kilograms, 

10M3rriagrams,or,i^. ) ^ r^> . ^ 

lOOK^gnuns ^ J = 1 Qmntal 

10 Quintals, or I — i i Tonneau, 

1000 Kilos ) i or Ton 



2.20462+ lb. 
22.04621+ " 
= 220.46212+ " 
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2204.62126 
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The Kilogram, or KUOt is the unit of common weight in trade and is a 
trifle less than 2^ lb. Avoirdupois. 

The Tonneau is used for weighing very heavy articles, and is abou<: 
204 lb. more than a common ton. 



8 1 1 • Units of the Common System may be readily changed 
to units of the Metric System by the aid of the following 



TABLE. 



1 Inch 
1 Foot 
1 Yard 
IRod 
IMile 
1 Sq. inch 
1 Sq. foot 
1 Sq. yard 
1 Sq. rod 
1 Acre 
I Sq. mile 



2.54 Centimeters. 
30.48 Centimeters. 
.9144 Meter. 
5.029 Meters. 
1.6093 Kilometers. 
6.4528 Sq. Centimet. 
929 Sq. Centimeters. 
.8361 Sq. Meter. 
25.29 Centiares. 
40.47 Ares. 
259 Hectares. 



1 Cu. inch 
1 Cu. foot : 
1 Cu. yard : 
ICord 
1 Fl. ounce: 
1 Gallon : 
1 Bushel : 
1 Troy gr. : 
1 Troy lb. : 
1 Av. lb. : 
1 Ton 



: 16.39 Cu. Centimet 
28320 Cn. Centimet. 
.7646 Cu. Meter. 
3.625 Stores. 
2.958 Centiliters. 
3.786 Liters. 
.3524 Hectoliter. 
64.8 Milligrams. 
.373 Kilo. 
.4536 Kilo. 
.907 Tonneau. 
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